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ABSTRACT 
 
In the modern world, consumers often engage in multiple tasks at the same time in the 
hope of effectively managing their time, increasing the palatability of boring tasks, or to achieve 
several goals simultaneously. Most studies in multitasking show that when people perform two 
tasks simultaneously, one or both tasks can be delayed or impaired (Pashler 1994). In some 
cases, however, performing an undemanding secondary task can actually increase one’s attention 
to information that is relevant to the primary task by preventing one’s mind from wandering, 
which is known to consume a significant amount of cognitive resources when it occurs 
(Smallwood et al. 2003). As a result, mind wandering could lead to interference with the 
processing of an advertising message. This dissertation explores the relationship between 
multitasking, mind wandering and the ways different characteristics of a secondary task  
cognitive or perceptual  affect memory for ad content. It shows how performing low 
perceptual-load secondary tasks (e.g., doodling, playing a simple computer game) can decrease 
mind wandering and increase memory for an advertisement, whereas cognitive-load tasks 
decrease memory about the advertisement. Six studies demonstrate when mind wandering occurs 
and how perceptual and cognitive load secondary tasks can influence mind wandering and 
memory for the ad content. Overall, this dissertation applies load theory from cognitive 
psychology to explain and expand our understanding of consumer behavior and the development 
of marketing practices.    
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CHAPTER 1 
INTRODUCTION 
Imagine a typical family at home.  The parents may be sitting in the living room watching 
TV while their daughter is upstairs in her room reading her history homework while the radio is 
playing.  When there is a break in the program and a commercial comes on the TV, the dad goes 
into the kitchen to get a snack and the mother sees if she can solve a couple of more clues in the 
newspaper crossword puzzle. Around the globe, scenes like these are repeated millions of times 
each day. 
In the modern world, consumers often engage in multiple tasks at the same time in the 
hope of effectively managing their time, to increase the palatability of boring tasks, or to achieve 
several goals simultaneously. This is sometimes referred to as multitasking. This behavior has 
become more common among consumers around the world, especially when they interact with 
media in everyday life, such as talking on the phone while watching TV, listening to the radio 
while driving, or browsing through a magazine during TV commercial breaks. The advance of 
technology makes it easier for consumers to use their smartphones or tablets anytime, anywhere. 
Seventy-two percent of smartphone owners say they use these devices while consuming other 
media (Google/Ipsos, 2011).  
 Simultaneous media usage and multitasking have been observed to play an increasingly 
larger role in consumers’ lives (Pilotta et al. 2004). Increasingly, a single medium is not the sole 
focus of attention. Studies of college students show that 86% of respondents say they utilize 
media in combination (Alperstein 2005). A survey on media multitasking finds 51% of the 
respondents admit they pay attention to one medium more than other(s), and 32.9% said they 
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attend to each medium equally at the same time (Pilotta and Schultz 2005). A survey on the types 
of activities that consumers can be engaging in while watching TV shows that most Americans 
also surf the internet (56%), read a book, magazine or newspaper (44%), visit social network 
sites (40%) or text on mobile phones (37%) (Adweek/Harris Poll 2011).   
Most studies in multitasking show that when people perform two tasks simultaneously, 
one or both tasks can be delayed or impaired when the two tasks require equal amount of 
cognitive resources (Pashler 1994). Moreover, their attention is divided, leading to a decrease in 
memory performance (Craik et al. 1996; Hembrooke and Gay 2003). However, when consumers 
are not multitasking, it does not mean they pay full attention to the only task at hand. They may 
still be distracted by unrelated thoughts, which can be referred to as mind wandering.  
Mind wandering is defined as “a shift in the focus of attention away from the here and 
now towards one’s private thoughts and feelings” (Smallwood et al. 2007, p.818). It is known to 
consume a significant amount of cognitive resources when it occurs (Smallwood et al. 2003). As 
a result, mind wandering could lead to interference with the processing of advertising messages.  
However, in some cases, performing a secondary task that requires little cognitive 
resources can actually increase one’s attention to information that is relevant to the primary task 
by preventing one’s mind from wandering. To this extent, performing a secondary task might 
limit mind wandering and lead to an increase in the memory for the advertising messages 
(Andrade 2009).  
Whether an activity will help or hurt attention to an ad message may depend on the level 
of cognitive capacity the activity requires. Some tasks require higher cognitive capacity and 
working memory than others to make people selectively pay attention to the stimuli while 
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ignoring irrelevant distracters. These tasks are known as cognitive load tasks (Lavie 1995; Lavie 
and Tsal 1994). However, there are actually two different types of loads in tasks that consumers 
engage in everyday life. As mentioned before, one type of task requires a fair amount of working 
memory and cognitive capacity. Writing up your list of things to do or calculating annual income 
taxes would be examples of this type of task. These tasks are high in cognitive load. Other tasks 
may require minimal cognitive capacity, but can be high in perceptual load. Perceptual load tasks 
tend to be high in visual requirements  such as playing video games. These two types of load 
operate on different mechanisms, which affect how information is processed and how mind 
wandering occurs. Thus, the type of load involved in a task plays a role in determining how 
consumers allocate and sustain their attention to a task and any simultaneous advertising 
messages.  
Given these facts about mind wandering, multitasking and attention, there are two 
potentially important research questions to be asked.  The first is what characteristics of a 
secondary task would help maintain one’s attention to information and would decrease mind 
wandering? The second is, under what circumstances will this secondary task effect reap benefits 
or hinder consumers’ memory? These questions may be particularly important to advertisers 
because consumers have increasingly fragmented levels of attention to traditional and newer 
forms of ads. Many consumers perceive the onset of advertising as a time to engage in mind 
wandering or a secondary task (Joo et al. 2012).  
The objective of this dissertation is to explore the effects of different characteristics of a 
secondary task, cognitive or perceptual, on advertising message effectiveness, as reflected in 
both attentional resource allocation and memory, and how each type of task affects mind 
wandering. It distinguishes between cognitive load tasks and perceptual load tasks. Using load 
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theory developed by Lavie and colleagues (Lavie 1995; Lavie and Tsal 1994), this dissertation 
aims to explain and expand on the phenomena found in the first four studies in Chapter 3.  
Briefly, the outline of this dissertation is as follows. Chapter 2 provides the theoretical 
background on multitasking, mind wandering, and the load theory of attention. The studies and 
results are then presented and discussed in Chapter 3. Study 1 shows that there is an inverse 
relationship between memory and mind wandering. Study 2 demonstrates how cognitive load 
interferes with memory for advertising messages and increases mind wandering. Then, Study 3 
introduces a perceptual load task and shows that performing a perceptual secondary task while 
listening to a message increases recognition memory when the message is mundane, but 
decreases recognition memory when the message is interesting. However, in Study 3, the stimuli 
are existing commercials, and it is not possible to control for the content and brands used in these 
ads. Study 4 controls for these factors. A professional radio commercial producer was hired to 
record the commercials. The results show the same pattern as in Study 3; that is, a mindless 
secondary task helps increase recognition memory when the commercial is boring, but not when 
it is interesting. Expanding on these initial studies, Study 5 examines different levels of 
perceptual load on memory and mind wandering. Finally, the differences between cognitive and 
perceptual load on attentional resources allocation are compared in Study 6. Chapter 4 discusses 
the implication of the six studies and the limitations of this work, as well as suggesting future 
directions of this stream of research.  
This dissertation aims to make both theoretical and practical contributions to marketing 
and advertising research. In terms of theoretical contribution, it extends beyond the original 
formulation of load theory (Lavie 1995) by examining the effects of distracters in different 
modalities, and by looking at external and internal (mind wandering) distracters simultaneously. 
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Moreover, it differentiates between cognitive and perceptual load tasks in consumers’ everyday 
life as well as introduces the concept of perceptual load to the marketing and advertising 
literature. This dissertation also shows situations when multitasking could have benefits, which 
counters most studies in multitasking that suggest it always leads to poorer task performance. 
The notion of perceptual load can be of special interest to the practice of advertising and 
marketing communications.  It can be used to create situations, which will enhance attention to 
the marketing message.  
In the next chapter, the background literature pertaining to multitasking, especially 
consumers’ media multitasking, and how it can interfere with consumers’ performance, will be 
presented. Then, research on types of distractions and mind wandering are discussed. Chapter 2 
concludes with an introduction to load theory and how different types of task load affect people’s 
attention and task performance.  
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CHAPTER 2 
LITERATURE REVIEW 
2.1 Multitasking 
The term “multitasking” is considered rather new in many fields, but the general idea is 
relatively similar to dual-task performance, as studied in cognitive psychology (Pashler 1994; 
Logan and Gordon 2001). Cognitive psychologists have long been interested in the dual-choice 
paradigm (Pashler 1994), in which people perform two choice tasks simultaneously, or with a 
slight delay between the choice tasks. Dual-task performance research assumes there is a single 
pool of undifferentiated attentional resources available for mental operations (Burke, White and 
Diaz 1987). Engaging in multiple tasks places high demands on attentional capacity. Therefore, 
people need to divide up their limited attentional resources. This process may be accomplished 
through divided attention (simultaneously monitoring more than two different inputs) or by 
attention switching (alternately monitoring at least two inputs, one at a time; McDowd and 
Birren 1990).  
Tasks can be performed either simultaneously (Konig et al. 2005) or sequentially 
(Delbridge, 2000). Based on this concept, there are two major categories of multitasking, 
sequential multitasking and concurrent multitasking. Sequential multitasking refers to the 
process of tasks being performed one at a time.  This process can include “task switching” as a 
means of accomplishing multiple goals at once (Delbridge 2000). One way to examine this form 
of multitasking behavior is by the time spent on one task before switching to another (Salvucci et 
al. 2009). With sequential multitasking, a longer time might be spent on one task before attention 
is shifted to the other task (Salvucci et al. 2009).  For example, when students are doing 
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homework and texting friends at the same time, they may allocate their attention for some length 
of time to the homework before switching to their phone.  Concurrent multitasking refers to tasks 
being performed simultaneously with almost no switching time between them. In either case, 
when people perform more than one task at a time, regardless of whether the tasks are performed 
simultaneously or sequentially, tasks are likely to interfere with each other because limited 
attentional resources are shared among them (Pashler 1994). Consequently, when a task receives 
less attentional resources, the performance on that task is likely to decrease. 
2.1.1 Task switching  
A number of existing studies refer to dual-task performance as performing one task at a 
time, but periodically switching to another task. Dating back to 1927, task switching is 
understood as people’s ability to alternate between two different tasks. Jersild (1927) gave 
individuals either pure task blocks (doing the same task throughout the study) or alternating-task 
blocks (switching between two different tasks during the study). For example, in a pure task 
block, people were given columns of two-digit stimulus numbers. They were told to add 6 to the 
stimulus numbers and verbally report the results. In an alternating task block, they were asked to 
add 6 to the first stimulus number and report the sum, then subtract 3 from the second number 
and report the difference, add 6 to the third stimulus number and report the difference, and so on. 
Jersild measured the total time subjects took to respond to the stimuli. The findings showed that 
the alternating-task condition produced a slower response time per item compared to the pure 
task condition.  
Task-switching effects have also been tested in other modalities. Gopher and Kahneman 
(1971) asked subjects to listen to different auditory information in each ear. Subjects were 
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required to monitor one ear and recite the presented digits. To accomplish this task, they had to 
ignore the information presented to the other ear. Some subjects were given a cue to switch the 
monitoring ear from time to time. The authors found that performance was worse when subjects 
had to switch from one ear to the other than when the task was directed at only one ear.  
Switching between two tasks often incurs certain costs (e.g., increase in error rates or 
additional time to complete the tasks). To study the costs of switching between tasks, Rogers and 
Monsell (1995) ran a series of studies comparing the response times and error rates between 
subjects who performed only one simple cognitive task (hitting the correct key on a keyboard 
that corresponded to the number or letter appearing on the monitor) with those who switched 
between two tasks. They found that switching between the two different tasks increases both the 
response time and error rate.  These outcome measures and findings are similar to many studies 
in the dual-task paradigm that also use either response time or error rates to measure 
performance (Gopher 1982; Weber, Burt & Noll 1986; Baddeley 1996).  
 In order to explain the processes behind the time costs associated with multiple tasks 
switching, Rubinstein et al. (2001) introduced Task Switching Theory. It posits that our 
executive control system develops a set of rules for each task we perform, as well as providing 
instructions regarding the priority of each task. Executive control is a cognitive function that 
directs and monitors the activities of lower-level systems to achieve its goals in an efficient 
manner (Kimberg et al. 1997). Switching between the tasks induces “switching time costs,” 
because the set of rules our executive control system had developed to direct and monitor the 
activities needs to be changed. This change results in an increase in performance time. In a set of 
studies, participants either switched between two tasks (visual pattern classification and 
arithmetic problem solving), or performed only one of these tasks. The results show that the total 
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time taken in switching between the two tasks tends to be greater than that used to perform a 
single task. This finding seems to be attributable to the assumption that switching from one task 
to the other requires changes in the rules created by our executive control system.   
 Overall, the task-switching literature assumes people pay attention to each task at a time 
when they are performing multiple tasks. When they multitask  perform multiple tasks at once 
 they switch their attention between the two tasks. Despite whether participants were given a 
cue to switch from one task to the other or did so on their own, the results show switching costs 
are reflected in an increase in error rates or greater time spent on the tasks. In certain situations, 
tasks can be performed simultaneously rather than sequentially. However, here too attention 
must be divided among the tasks, and performance is negatively affected.  
2.1.2 Concurrent tasks 
The other type of multitasking involves trying to simultaneously attend to two or more 
tasks concurrently. Research in concurrent task performance has been studied in laboratory 
settings by cognitive psychologists and outside of the laboratory in classroom environments. 
Regardless of the context, most findings tend to report that simultaneously performing two 
cognitive tasks usually leads to detriments in the performance of one or both tasks (Pashler 
1998). Because the available mental resources must be shared by different tasks in a multitasking 
environment (Kahneman 1973), tasks are likely to interfere with each other in multitasking 
situations (Monsell 2003; Pashler 1994). Dual-task interference is thought to occur when 
concurrent demands on the general attentional resources are too great to be met (Bourke et al. 
1996).  
  
10 
Research in cognitive psychology by Reisberg (1983) looks at interference in concurrent 
task performance. He finds subjects are slower to discover the alternative organization of 
ambiguous stimuli when they are simultaneously doing mental arithmetic. Moreover, they are 
slower in solving and judging the figures when asked to do a counting task at the same time. It 
should be noted that this manipulation is similar to what is more commonly termed “cognitive 
load” in the consumer behavior literature. Cognitive load refers to the total amount of mental 
activity imposed on working memory at an instance in time, or a situation in which cognitive 
ability is inhibited by the interactions of many cognitive elements (Sweller 1988; 1994).  
Along with research in the semantic domain, studies of concurrent task performance are 
also found in the visual perception literature. One study shows that subjects responding to light 
stimuli fail to detect auditory events that co-occur (Colavita and Weisberg 1979).  When 
perceptual tasks require difficult concurrent processing, accuracy usually suffers. Duncan 
(1980a) asked subjects to make a forced-choice judgment about which of two targets was 
presented in a display. Stimuli were either simultaneously displayed or successively displayed 
controlling for the number of items. When the display size is large and discrimination became 
difficult, accuracy is significantly worse when the items are simultaneously presented than when 
they are presented sequentially. These studies confirm the detrimental effects of concurrent task 
performance in laboratory settings.   
In addition to the number of tasks that compete for scarce attentional resources, 
relatedness of the tasks also further increases the interference and harms performance. Navon 
and Miller (1987) asked participants to perform two tasks at once with varying levels of 
relatedness between the two tasks. When the non-targets of one task belong to the same category 
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as the targets of the concurrent task, responses are significantly delayed due to confusion caused 
by the task overlap.  
 The detrimental effects of concurrent task performance have not only been tested in 
laboratory settings, but they were also tested outside the laboratory in a classroom environment. 
In one study, students were randomly assigned one of two conditions. One group was told they 
could use laptops and were allowed to go on the Internet during a lecture. The other group was 
asked to keep their laptops closed during the lecture. The findings show that the open-laptop 
group reported significantly lower scores on a memory test for the content of the lecture than the 
closed-laptop group. Memory performance was inversely related to Internet browsing time 
(Hembrooke and Gay 2003).  
Despite the different ways to categorize multitasking, task switching or concurrent tasks, 
the majority of studies in cognitive psychology find that multitasking comes at a cost. In general, 
the performance on both tasks decrease when multitasking. This outcome can be reflected in 
poorer memory scores, higher error rates, or longer durations to complete the tasks.  
2.2 Media multitasking 
In the advertising area, media multitasking  consuming media while engaged in a non-
mediated task or simultaneously consuming content from two or more media  is of particular 
concern to advertisers and marketers (Pilotta et al. 2004). American youths spend more time 
interacting with the media than in any other single activity aside from sleeping. Children 
between 8 and 18 years old spend more than six hours per day in media use (Roberts and Foehr 
2008), and during that time they are likely to engage in multiple media usage. A study by 
Boston’s Innerscope Research reports that consumers in their 20s usually switch media venues 
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about 27 times in an hour. The introduction of new electronic devices such as the tablet pc and 
smartphones that are highly portable and readily available have enhanced simultaneous media 
usage. A Nielsen survey reports 45% of American consumers with a tablet pc use them while 
watching TV, and 26% use both simultaneously several times during the day.     
As mentioned earlier, individuals possess limited attentional resources. In a consumer 
research context, any alteration of these resources can interfere with the processing of advertising 
messages. One way to alter attentional resources is to increase cognitive load in the information 
processing. Bone and Ellen (1992) did so for individuals by limiting the amount of time they had 
to process ad messages. They found subjects in the high cognitive load condition possessed a 
lower ability to generate and use imagery when evaluating the advertised product.  
Another way to alter the limited allocation of attentional resources by individuals is to 
increase the competition for these resources, by either increasing the demand for particular tasks 
or adding distractions. This increase can result in overloaded capacity, leading to interference 
with effortful processing of a given task such as attending to advertising messages. To 
demonstrate these effects, Yoon et al. (1998) increased demand by manipulating production 
pacing and content arousal in ads. They found that when the ads were high in arousal level, 
subjects evaluated the claim made in the ads less favorably. This is because arousal interferes 
with central processing, making it more difficult to process ad claims in the arousing ads (Yoon 
et al. 1998). In addition to an increase in arousal, adding distractions in the background can also 
interfere with the processing of the ads. Furnham and Bradley (1997) studied how background 
music could affect the quality of concurrent work. In the background music condition, students 
were given a test while being exposed to pop music. Students in another condition only took the 
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test without any background music. The authors found lowered recall memory on reading 
comprehension when the pop music was played.  
For several years, researchers have been looking at the effects of television as a 
secondary activity on the performance of concurrent cognitive tasks. They have been particularly 
interested in examining the effects of background television on reading memory, visuo-spatial 
processing tasks, and message comprehension (Armstrong et al. 1991; Armstrong and Greenberg 
1990; Armstrong 1993). For example, Armstrong and Greenberg (1990) used a high school-level 
standardized reading comprehension test as a measure of students’ performance. They reported 
that background television led to negative effects on reading comprehension. In addition to 
comprehension, Armstrong, Boiarsky, and Mares (1991) also looked at the effects of background 
television on recall memory. Their results were consistent with the reading comprehension 
findings. Subjects who read newspaper science articles with a TV on in the background reported 
lower recall memory for the content of these articles than those without background television. 
Additional research has discovered that performance is worse when the language of the 
background TV program is the primary language of the participants. Pool et al. (2000) found that 
when a background soap opera was in Dutch, the quality of Dutch students’ performance on 
difficult reading homework was reduced compared to when the soap opera was in English. Yet, 
it is not only reading and message comprehension that deteriorates in the condition with 
background television. Armstrong (1993) found that different tasks such as geometric analogies 
and visuo-spatial completion tasks are also harmed when this element is present.   
This stream of research by Armstrong and colleagues in media and communication 
research has begun to look at simultaneous media presentations (such as music or television) 
occurring while people are doing another task. They reported that background television or 
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music usually distracts people from processing or doing a focal task, leading to a decrease in 
performance of the primary task (e.g. reading, message comprehension, and memory).  
2.3 Types of distractions 
As stated above, media or marketing messages can be viewed as distractions depending 
on whether they interfere with the focal task. Distraction refers to interference with the 
processing of the messages. There are two kinds of distractions: external and internal.  Both have 
been shown to interfere with the primary task or processing of the messages. External 
distractions can be either relevant or irrelevant stimuli that surround individuals. For example, 
noise, background movement, and irrelevant messages can all grab attention and interfere with 
the completion of a primary task. Internal distractions, on the other hand, emanate from inside 
our own thoughts, and include phenomena such as daydreaming and mind wandering.  
External distractions are generally studied in persuasion research. Psychologists use a 
variety of distraction tasks in the persuasion literature to demonstrate interference effects on 
attitude changes. In these studies, distraction is conceptualized either as the presentation of 
absorbing sensory stimulation (irrelevant to the persuasive communication) or the requirement 
that subjects perform irrelevant activities during a message. For example, Petty, Wells and Brock 
(1976) used a monitoring task as a distraction where subjects had to constantly monitor a screen 
as a part of their ability to do two things at once. Likewise, Osterhouse and Brock (1970) 
distracted subjects from processing a message by asking them to pay attention to a flashing light 
at the same time.  
Internal distraction that comes from our own thoughts can also affect task performance. 
In certain circumstances, when the external demands for thoughts are absent from the mind or 
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when the task is not compelling, a person’s mind may tend to wander and begin thinking about 
something else that is not related to the task at hand. Mind wandering is considered an internal 
distraction as it reduces processing capacity. However, this factor is overlooked by many 
researchers. When one’s mind is wandering, attentional resources are no longer constrained by 
external sources. Instead, the focus is shifted to internal sources. This process is called 
“decoupling” attention (Smallwood and Schooler 2006), and diverts attention away from the 
main task. For example, students may become disengaged from classroom content, and let their 
minds wander. This can impair their performance on their classroom work (Smallwood et al. 
2007). When people perform only one task, they are generally assumed to be paying full 
attention to the task at hand.  However, in reality, they may be thinking about several other 
unrelated events. The effects of consumer mind wandering have been underappreciated and 
underdeveloped in the marketing and advertising literature. Marketers have little knowledge 
about how and when consumer mind wandering occurs, and the costs or benefits to marketers. 
Lastly, if mind wandering deteriorates the memory of the message, what can marketers do to 
prevent this phenomenon from happening? 
2.4 Mind wandering 
Definitions 
In most circumstances, performing a single task does not guarantee it receives full 
attention. When the primary task is too simple, mundane, or uninteresting, people typically 
engage in off-task thinking or mind wandering. Mind wandering also requires cognitive 
resources (Smallwood and Schooler 2006). The concept of mind wandering has been studied 
under different names such as daydreaming, stimulus independent thoughts, and task-unrelated 
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thoughts. Singer (1966) defines daydreaming as “a shift of attention away from an ongoing 
physical or mental task or from a perceptual response to external stimulation towards a response 
to some internal stimulus” (p.3). In later research this phenomenon is called “stimulus-
independent thoughts,” which refers to a flow of thoughts, images or contents unrelated to 
immediate sensory output (Singer 1988). More recent research by Smallwood et al. (2007) 
renames this “mind wandering” and they define it as “a shift in the focus of attention away from 
the here and now towards one’s private thoughts and feelings (p. 818).” As part of the same 
stream of research, Smallwood and his colleagues have used the terms mind wandering and task-
unrelated thoughts interchangeably (Teasdale et al. 1995). 
2.4.1 Measuring mind wandering 
 When researchers examine mind wandering, they utilize a number of different 
approaches to assess this phenomenon. These include the probe-caught method, the self-caught 
method, thought-listing tasks, and questionnaires. During the probe-caught method, subjects are 
interrupted during the performance of a task and asked to report whether they were mind 
wandering or not (Schooler, Reichle, and Halpern 2005). The self-caught method asks 
participants to monitor their own thoughts and indicate any off-task episodes (Cunningham, 
Scerbo, and Freeman 2000). The self-caught method requires individuals to respond with a 
button push whenever they catch their own minds wandering. The probe-caught and self-caught 
methods yield different information on the occurrence and awareness of mind wandering 
(Smallwood and Schooler 2006). The probe-caught method “provides evidence of how readily 
the mind turns inward,” whereas the self-caught method “requires the individual to recognize 
that their mind is wandering.” (Smallwood and Schooler 2006, p.443). An advantage of the 
probe-caught method is that it can be executed in an ecologically valid setting. For example, 
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Hurlburt (1997) gave participants pagers to carry around during the day. The pagers sent beeper 
sounds at random intervals to probe the participants to record what they were thinking at the 
moment.   
Each method also has other different advantages and disadvantages. The probe-caught 
method is good for studying the “decoupling” of attention, or the likelihood that attention has 
deviated from the focal task, while the self-caught method is good for use in the study of meta-
awareness (Smallwood and Schooler 2006). The self-caught method is not a good indicator of 
the frequency of mind wandering compared to the probe-caught method, because it requires 
individuals to monitor their own attention. Therefore, it may be confounded with an individual’s 
level of awareness. However, due to this fact, the self-caught method may be useful to study the 
process of how individuals become aware of their mind wandering. Because the self-caught 
method requires a certain level of awareness, participants will try to more effectively divide their 
attention, or return to the focal task (Smallwood and Schooler 2006).  
 Another method used to examine mind wandering is the thought-listing task (Siebert and 
Ellis 1991). Here, participants are asked to list all of the thoughts that come to mind while they 
are performing a task and rate those thoughts by their relevance, frequency, and/or intensity. 
With regard to rating relevance, participants are asked to rate whether the thoughts helped or 
hindered their performance on the task. For rating intensity, they indicate whether the thoughts 
had strong or weak effects on their successful performance of the task. This method is considered 
a retrospective measure and is particularly suitable for the study of a primary task that requires 
no interruption while it is being performed.  
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The last method of assessing mind wandering is using questionnaires. Two have been 
used: the Imaginal Process Inventory scale and a partial Dundee Stress State Questionnaire 
(DSSQ) (Matthews, Joyner et al. 1999). The early research on mind wandering refers to it as 
“daydreaming” (Singer 1966). Singer and Antrobus (1970) developed a questionnaire to measure 
daydreaming called the “Imaginal Process Inventory” scale. This scale captures both the valence 
of daydreams as well as the degree of perceived controllability. It contains items such as: “My 
mind seldom wanders while I am working;” “Daydreams I have often are about different ways of 
finishing things I still have to do in my life;” and “When faced with a difficult situation, I 
imagine that I have worked out the problem and try out my solution in my thoughts.” Responses 
to these items are based on a five-point scale from “definitely not true for me” to “very true for 
me.”   
Smallwood, O’Connor, Sudberry et al. (2004) adapt a different questionnaire to measure 
task-unrelated thoughts. To do so, they borrowed a portion of the DSSQ. The Thinking Content 
component of the DSSQ consists of two parts: task-related inference (TRI) items and task-
unrelated inference (TUI) statements. Examples of TRI statements are: “I thought about how I 
should work more carefully,” and “I thought about my level of ability.” Examples of TUI items 
include “I thought about personal worries,” and “I thought about something that happened earlier 
today.” Responses to these items are assessed on a five-point scale anchored at their ends by 
“Never” and “Very Often.” By using these two types of questions Smallwood and his colleagues 
are able to assess mind wandering (unrelated thoughts) as distinct from task-focused thinking. 
This questionnaire is shorter than the Imaginal Process Inventory scale, but it still captures the 
same construct.  
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2.4.2 Antecedents of mind wandering 
In order to understand why mind wandering occurs, research examines different factors 
that could lead to people’s attention drifting to internal distractions (e.g., to one’s own thoughts). 
A number of various factors can cause mind wandering. These include mood, automaticity of the 
task (practice), and task involvement.  
Regarding the relationship between mood and mind wandering, Seibert and Ellis (1991) 
suggest mood can impact task-irrelevant thoughts. In a series of experiments, they find happy 
and sad subjects report greater proportions of irrelevant thoughts compared to neutral-mood 
subjects. This is because emotional states are accompanied by related, self-referent distracting 
thoughts. These self-referent thoughts, induced by mood states, compete for attention resources 
and can adversely impact task performance.  
Smallwood et al. (2009) find that compared to positive mood, inducing a negative mood 
leads participants to make more errors on the Sustained Attention to Response Task (SART) 
because they are less able to sustain attention to the continuous task. The SART is a continuous 
measure where participants receive feedback on their performance.  Participants in a negative 
mood state tend to dwell more on any prior failures, and this action leads to a greater decrease in 
sustained attention to the task. Similarly, other research finds that moods such as dysphoria (a 
state of unease or generalized dissatisfaction with life) and stress are also associated with a 
greater amount of mind wandering (Antrobus, Coleman, and Singer 1967; Smallwood et al. 
2007).  
Task automaticity resulting from practice can also increase mind wandering. The amount 
of irrelevant thoughts that occur while performing a task is likely to be greater when the task is 
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well-practiced. Imagine a scenario where someone is first learning to drive. There are quite a few 
details he or she has to remember, such as checking the view rear mirror, controlling the steering 
wheel, and so on. On the other hand, the need for conscious attention to these small details is 
much lower for a more experienced driver, who tends to perform each step automatically.  
Therefore, experienced drivers use fewer attentional resources while driving than less-skilled 
drivers. Generally, practice on a given task increases the degree of automatic processing, leading 
to a need for fewer cognitive resources in subsequent performances of the task (Schneider and 
Shiffrin 1977). Mind wandering should therefore increase as performing a task becomes more 
skilled or practiced (Smallwood and Schooler 2006). Practice over an extended period of time 
yields a shift from thoughts related to the primary task at hand to thoughts that are not relevant to 
the immediate concerns, because task-relevant information becomes represented at an 
increasingly abstract level (Anderson 1983).  
Well-practiced subjects reported more mind wandering when engaged in a task. These 
results are found using both the self-caught task (Cunningham et al. 2000) and the probe-caught 
task (Smallwood, Obonsawin and Reid 2003). Teasdale et al. (1995) manipulates the level of 
practice on both a pursuit rotor task (one that requires subjects to track a light moving in a circle) 
and a memory task. They find that prior practice yields higher frequencies of task-irrelevant 
thoughts while engaged in both types of tasks, because automaticity made subjects less focused 
on the task at hand.  
In addition to practice, the nature of the task itself also affects mind wandering. When the 
primary task becomes less involving or less interesting, people generally tend to let their minds 
wander (Giambra and Grodsky 1989, Andrade 2009). This is because the less involving task 
cannot sustain the attention of the participants, leading to more attention to irrelevant thoughts. 
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For example, when text was presented one phrase at a time in a self-paced reading task, 
participants reported they were more “zoned out” (Schooler, Smallwood, McSpadden and 
Reichle 2005). Researchers distinguish between tasks that require controlled processing such as a 
signal detection task, and those that require comprehension, such as reading. In signal detection, 
the more demanding the task, the less likely mind wandering will occur (Grodsky and Giambra 
1990). However, during reading, mind wandering is likely to occur when the passage is 
uninteresting or uninvolving. Mind wandering is unrelated to passage difficulty. This means that 
in the context of semantically meaningful tasks, interest in the content shows a stronger effect 
than cognitive resource needs in determining whether mind wandering will occur (Smallwood 
and Schooler 2006).  
Schooler, Reichle, and Halpern (2005) show that frequent mind wandering leads to poor 
performance on a measure of comprehension in a reading task. They asked participants to read 
passages from War and Peace. During this task, they measured the amount of mind wandering 
and text comprehension exhibited by subjects. In the experiment, they used a probe-caught task 
to capture mind wandering and the text comprehension was assessed immediately after the task. 
The results showed that periods of probe-caught mind wandering are associated with poorer text 
comprehension compared to the periods when full attention was paid to the passages.  
Besides the antecedents described above, other personal and environmental factors can 
also cause mind wandering. For example, participants with a prior history of attention deficit 
disorder tend to report higher task-irrelevant thoughts (Shaw and Giambra 1993). These factors 
represent some of the antecedents that can cause mind wandering. However, they do not directly 
deal with how attentional resources are distributed and utilized. The utilization of these resources 
requires the coordination of information using executive control.  
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2.4.3 Mind wandering and the executive control process 
 Researchers have looked at the relationship between mind wandering and executive 
control. Smallwood and Schooler (2006) find that when people are not engaged in a primary task 
that requires controlled processing, they tend to let their minds wander (Smallwood and Schooler 
2006). Wegner and Bargh (1998, p.463) propose that there are four features associated with 
“controlled processing.” These are: 1) conscious attention of what control will accomplish, 2) a 
sense of control, 3) an expenditure of effort in controlling of action, and 4) a (closed-loop) 
monitoring of the control output. Mind wandering is shown to be associated with controlled 
processing because it competes with the primary task for the control and coordination of working 
memory resources (Teasdale et al. 1995). Therefore, when the primary task requires a person to 
maintain controlled processing, fewer resources will be given to mind wandering. Antrobus 
(1968) demonstrates that mind wandering decreases as the stimulus presentation rate increases. 
Other scholars replicate this finding (Giambra 1995; Smallwood et al. 2004). The increase in 
stimulus presentation leads to fewer resources that are allocated to mind wandering, since both of 
them share the same limited pool of resources.  
In order to examine the relationship between working memory and mind wandering, 
Teasdale et al. (1993) look at working memory as a controlled processing resource. They find 
tasks that require participants to maintain task-relevant information can suppress mind 
wandering when working memory is implicated in the experience. They conclude that working 
memory acts as a “temporary workspace for the production of thought streams consisting of 
connected segments” (Teasdale et al. 1993, p. 432). In certain situations, mind wandering can 
interfere with controlled processing. When it monopolizes working memory-resources, 
performance of the main task suffers because fewer resources are allocated to the main task 
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(Baddeley 1993).  Therefore, when mind wandering occurs in demanding tasks, it will lead to a 
deficiency in the performance of the tasks because it competes for task-related cognitive 
resources (Smallwood and Schooler 2006). Mind wandering is associated with poor performance 
especially in situations where the primary task requires substantial controlled processing. In an 
experiment by Baddeley (1996), random number generation was the primary task that required a 
significant level of controlled processing. Teasdale et al. (1995) showed a decrease in the ability 
to generate random numbers when mind wandering increases. The findings display a trade-off 
between mind wandering and task performance. Thus, mind wandering increases when a task 
becomes automatic, but it interferes with the completion of a non-automated task (Smallwood 
and Schooler 2006).  
Situations that promote high levels of encoding require attention to task-relevant 
information, therefore reducing the chance of mind wandering (Smallwood et al. 2003). Studies 
using functional magnetic resonance imaging (fMRI)  a procedure that measures brain 
activity demonstrate that mind wandering is associated with the default network of cortical 
regions of the brain, and these regions are active when the brain is unoccupied. They also show 
that as the demands of a primary task decrease, task-irrelevant thoughts increase (Mason et al. 
2007, Christoff et al. 2009).   
2.4.4 Mind wandering and memory 
 Researchers have looked at the relationship between mind wandering and memory 
performance. Memory is affected by the executive control of attention during the encoding stage 
of information processing (Smallwood and Schooler 2006). Jennings and Jacoby (1993) studied 
the effects of divided attention on memory and found that divided attention reduced the 
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formation of episodic memories. Research on mind wandering demonstrates a consistent inverse 
relationship between mind wandering and memory. For example, Seibert and Ellis (1991) used 
the induction of more highly-valanced mood states to create a greater amount of irrelevant 
thoughts (mind wandering) compared to those in a more neutral mood condition.  They found 
that a higher amount of irrelevant thoughts lead to reduced retrieval of information from 
memory.  
Similarly, Smallwood et al. (2003) looked at the relationship between task-unrelated 
thoughts and subsequent information retrieval. An increase in the amount of task-unrelated 
thoughts (mind wandering) was associated with an increased frequency of false alarms in a 
memory test (the probability of saying that items not originally included on the test were 
originally presented).   
To study how attention is linked to mind wandering, memory and comprehension, 
Smallwood et al. (2008) asked participants to read a novel and answer questions. Requests for an 
indication of their current mental state (a probe-caught task) popped up on the screen randomly 
at various points in time while participants were reading. A post-reading questionnaire showed 
that mind wandering decreased the potential ability to retrieve information and prevented people 
from linking the events that took place in the novel together. These studies show that people 
have a tendency to let their minds wander when they perform any task. When mind wandering 
occurs, it usually competes with the primary task for the allocation of cognitive resource and 
attention. As a result, this reduction of resources to the primary task can lead to a decrease in task 
performance.  
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2.5 Identifying types of load  
Depending on the type of task and the situation in which people are involved, stimuli and 
distracters are processed differently. Some tasks require higher cognitive capacity and working 
memory than others, in order to make people selectively pay attention to the stimuli while 
ignoring irrelevant distracters. These are known as high cognitive load tasks (Lavie 1995; Lavie 
and Tsal 1994).  
In consumer research, pioneer studies on cognitive load typically refer to it as 
information load (Jacoby, Speller, and Berning 1974; Malhotra 1982). Jacoby et al. (1974) 
manipulate the degree of information load by varying the amount of product information 
provided in terms of the number of brands and attributes. They examine the effects of 
information provision on decision-making and find consumers make poorer purchase decisions 
with more information. More recently, Kardes et al. (2004) manipulate the degree of cognitive 
load to determine how it affects the degree to which consumers use price as a basis for quality 
judgment. They provided participants with either 10 brands in the low-load condition or 100 
brands under the high-load condition, and asked the participants to infer quality for those brands. 
The results show that the higher the number of brands presented to the participants, the more 
they use prices as basis for inferring quality.  
Cognitive load manipulation is widely used by consumer researchers and social 
psychologists as a way to constrain the availability of processing resources, effortful processing, 
and accessibility to memory (Shiv and Huber 2000; Srull and Wyer 1989). To decrease the 
ability to engage in mental imagery processing, Shiv and Huber (2000) asked participants to 
memorize a nine-digit number before they made judgments on products. They found that high 
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cognitive-load participants demonstrated less preference for an alternative product with vivid 
attributes because the load inhibited their ability to imagine their use of the product.  
Kramer and Block (2008) applied cognitive load manipulation to prohibit participants 
from engaging in conscious, effortful processing of a superstitious priming stimulus. American 
participants were primed with superstitious beliefs by writing down the list of things that come to 
mind when thinking about Friday the thirteenth. Americans believe that Friday the thirteenth 
brings bad luck and 9% of them are afflicted with a fear of Friday the thirteenth (Vyse 1997).  
Kramer and Block (2008) manipulated the degree of cognitive load by asking participants to 
study a list of 20 different features between two products, compare them, and memorize the 
differences in two minutes. At the end of the study, participants were asked to recall those 
differences. The high cognitive-load participants showed less memory about the superstitious 
priming manipulation than low cognitive load participants.  
Finally, Elder and Krishna (2010) applied a cognitive load manipulation to inhibit 
sensory thoughts about the ads. They asked participants to remember the roster for a fifth-grade 
class and match the first and last names in the roster. They were given one minute to memorize 
the names. Then, the participants judged a popcorn ad and ate popcorn. The results show that 
high cognitive load limited the subject’s ability to think about the ads, leading to a decrease in 
the effects of a multiple-sense ad compared to a single-sense ad.  
As the examples above show, in the consumer research literature, load is usually referred 
to as cognitive load and is used as a task to limit effortful processing, accessibility to memory, 
and to influence judgment and decision making. Many tasks that consumers perform in everyday 
life involve cognitive load and if these tasks occur while people are exposed to advertising 
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content, they can influence the impact of the ad. This would be true of any tasks that involve 
working memory such as balancing a checking account or playing Sudoku. However, recent 
research in the cognitive psychology and attention literature suggests there is another important 
type of load that can also be present in some activities (Lavie 1995).  This is referred to as 
perceptual load. Playing Angry Birds on an iPad would be an example of a perceptual load task. 
To date, very little research examines the impact of perceptual load on advertising processing or 
consumer decision-making.  However, the literature on perceptual load in cognitive psychology 
shows this type of load can be important in attention, and therefore may be important in the 
processing and retrieval of advertising or promotional messages  
2.6 Load theory of attention 
In attention research, goal-directed behavior requires consumers to focus their attention 
on goal-relevant stimuli while ignoring irrelevant distracters. This mechanism is controlled by 
selective attention. The load theory of attention proposes that there are two mechanisms of 
selective attention (Lavie, 1995; Lavie and Tsal 1994). The first is a more active mechanism of 
attentional control that is needed for rejecting distracters irrelevant to the task at hand. This form 
of control requires higher cognitive functions, such as working memory, to actively maintain 
current processing priorities, to ensure that irrelevant distracters do not gain more attention than 
higher priority ones. This mechanism requires cognitive capacity.  
A second mechanism dissociable from the cognitive capacity mechanism is perceptual 
selection. This mechanism allows for the exclusion of irrelevant distracter stimuli during 
perception under situations of high perceptual load. The perceptual selection mechanism requires 
a minimal amount of cognitive capacity (working memory). It is a more passive mechanism. 
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Irrelevant distracter interference is prevented because the distracters are not perceived when 
there is insufficient capacity for their processing. The situation of high perceptual load naturally 
exhausts the available perceptual capacity through the processing of the relevant stimuli.   
As mentioned before, research shows that multitasking often yields negative effects on 
the performance of both tasks, through, for example, a slower response time or a decrease in 
memory, because attentional resources have to be shared among tasks. However, this does not 
mean performing only one task at a time always makes people pay more attention to the task. 
This is especially true when they have an opportunity to let their minds wander from the task at 
hand (e.g., when the task is too mundane).  Smallwood et al. (2006) indicates mind wandering 
interferes with the executive control process during the encoding stage of information 
processing, leading to an inverse relationship with memory. Thus, when mind wandering occurs 
while individuals are performing another task, performance of that task generally decreases. In 
situations where a single task leads to mind wandering, it is possible a second task might actually 
improve task performance.  This may be especially true when the second task limits mind 
wandering without requiring a high cognitive load that would deplete working memory.  
A recent study showed that performing a simultaneous secondary perceptual task (e.g. 
doodling) can actually help explicit memory and prevent one’s mind from wandering (Andrade, 
2009). Participants in the study were asked to doodle (repeatedly sketch patterns and figures 
unrelated to the primary task) while listening to a boring mock telephone call. The doodling 
group performed better on a monitoring task, measured by the number of correct answers minus 
false alarms. They also recalled 29% more information on a surprise memory test. Andrade’s 
(2009) research seems to support the load theory of attention’s claim that cognitive and 
perceptual load operate using different mechanisms, and thus may affect mind wandering and 
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one’s ability to process information differently. The following sections discuss these two 
different mechanisms in greater detail.  
2.6.1 Role of cognitive load and working memory on selective attention 
 Goal-directed behavior requires top-down control of attention, so that attention is 
allocated to goal-relevant stimuli rather than goal-irrelevant stimuli (Lavie and De Fockert 
2005). Executive control functions have long played a role in the goal-directed control of 
attention. These functions are typically associated with working memory (Baddeley 1996). High 
working memory capacity will result in better control of selective attention and help determine 
which stimuli should be treated as higher priority. Therefore, increases in cognitive load that 
result in a decrease in working memory capacity will lead to a lower ability to control selective 
attention.  
 To demonstrate this effect, Lavie and De Fockert (2005) manipulate working memory 
load during a visual search task. In study 1, they manipulated cognitive load by asking subjects 
to memorize a single-digit number in the low cognitive load condition, or a six-digit number in 
the high load condition. In study 2, they changed the manipulation of cognitive load to use the 
“successor naming” working memory task that required recall of digit order in a memory set. In 
the high cognitive load condition, the four digits in the memory set were presented in a random 
order on each trial, while the digits were presented in the same order for each trial in the low 
cognitive load condition. The authors found that in the search for a predefined target shape, 
interference from the presence of an irrelevant distracter was greater in conditions of high versus 
low cognitive load. 
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 Instead of manipulating cognitive load, some researchers use individual differences in 
working memory to test distracter interference effects. Kane et al. (2001) examine the 
relationship between individual differences in working memory capacity and the error rate in a 
pro- and anti-saccade task. A saccade is “a small rapid jerky movement of the eye especially as it 
jumps from fixation on one point to another (as in reading).” (Merriam-Webster Online). The 
goal of the pro-saccade task is to make eye-movements from the target toward a visual cue 
presented in the periphery. The opposite is true for the anti-saccade task. The task is to make an 
eye-movement in the opposite direction of the visual cue, which makes it more difficult to 
perform the task (Conway et al. 2003). Subjects had to respond to a target stimulus based on a 
visual cue that appeared prior to the target. In the pro-saccade task, the visual cue always 
appeared in the same location as a subsequent to-be-identified target letter. In contrast, the visual 
cue always appeared in the opposite location to the target letter in the anti-saccade task. The 
authors found that people with both high and low working memory capacities performed equally 
well in the pro-saccade task. However, when both groups had to perform the anti-saccade task, 
low working memory capacity participants (those in the high cognitive-load condition) were 
slower and less accurate than the high working memory capacity (low cognitive load) 
participants. Thus, when the task is more difficult and requires more effort (anti-saccade task), 
high cognitive load inhibits the processing capacity.   
Another study by Conway et al. (2001) confirms these differences in high versus low 
working memory capacity on attentional control. To demonstrate this effect, they relied upon the 
“cocktail party” phenomenon. This phenomenon refers to a situation in which one can attend to 
only part of a noisy environment. However, any highly relevant stimulus (e.g. one’s own name) 
can suddenly capture attention. The authors found that a greater number (65%) of subjects with a 
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low working memory span detected their name in an unattended, irrelevant message than did 
subjects with a high working memory span (20%).  This finding indicates subjects with a high 
working memory span are better able to focus their attention on a relevant channel of 
information and block out irrelevant information. Kane and Engle (2003) also test this idea using 
the classic Stroop task (Stroop 1938). This exercise requires participants to say the color in 
which a word is printed, regardless of what the word is.  The words are the names of colors. For 
example, if the word “purple” was written in red, the respondent should say “red,” not “purple”. 
Kane and Engle found that low working memory span subjects made more errors in responding 
to the Stroop task compared to subjects with high working memory spans.   
  In addition to individual differences in working memory capacity, research shows the 
effects of cognitive load on other types of distractions. Dalton, Lavie, and Spence (2009) 
examine the effects of cognitive load on tactile distraction (interference from irrelevant touch). 
They found that this distraction is greater under high cognitive load. Cognitive load has also been 
manipulated through the use of dual-task performance, since multiple-task coordination increases 
cognitive load. As expected, when tasks involve different modalities, such as vision and hearing, 
higher levels of distraction are reported (Brand-D’Abrescia and Lavie 2008).  
 Working memory acts as a cognitive function to control the allocation of selective 
attention and makes sure attention is focused on goal-relevant stimuli. Research shows that 
individuals who have lower working memory spans (either naturally or when under high 
cognitive load conditions) tend to lose control of their attention, and are more easily distracted by 
irrelevant stimuli.  
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2.6.2 Role of perceptual load on selective attention 
The main goal of attention theory is to determine what factors allow people to ignore 
irrelevant distracters and, thereby, experience more focused attention (Lavie 2010). Prior 
research in attention, specifically inattentional blindness, demonstrates that when people focus 
their attention on one stimulus, they tend to fail to notice various distracters (Neisser 1979; 
Simons and Chabris 1999). For example, participants were asked to pay attention to a basketball 
game and count the number of passes one team made. The majority of people failed to notice a 
woman carrying an open umbrella walking across the screen in the middle of the ball game 
(Neisser 1979). This stream of research supports the “early selection” hypothesis of attention 
theory, which claims that people will perceive just what they are attending to, and that focused 
attention can effectively prevent perceptual processing of irrelevant distracters. Therefore, 
attentional selection occurs early, after the analysis of physical features used to distinguish 
between selected and nonselected stimuli. As a result, unattended stimuli are not fully perceived 
(Treisman 1969; Treisman and Geffen 1967). According to the early selection view, selective 
attention can successfully exclude distracters from perception if they are not the main focus of 
attention. The conclusion is that people will perceive only what they attend to.  
A contrary viewpoint exists under the “late selection” hypothesis, which claims that 
perception can be automatically performed without the need for selection prior to perceptual 
processing. According to the late selection view, selective attention is seen as an automatic 
process, which means that stimuli are perceived regardless of whether they are relevant or 
irrelevant to the current task. It supports the idea that people cannot simply shut down their 
perceptions of irrelevant information because they wish to. This viewpoint was supported in a 
study conducted by Eriksen and Eriksen (1974). In their study, one central target letter was 
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flanked by distracters, which were usually identical to the other distracter letters. For example, 
people might see AUA or AAUAA. In these examples, “U” would be the target letter. In the 
relevant distracter condition, U would be flanked by similar letters (UUUUU), whereas, in the 
irrelevant distracter condition, U would be flanked by other letters (AAUAA).  Therefore, the 
display typically contained items with only one or two different shapes (e.g. U and A). Subjects 
were instructed to ignore the distracters and respond as quickly as possible by clicking at the 
target letter (the one appearing in the center). They found that when the target letter and 
distracters were different from each other, response times increased as compared to when both 
the target and distracter were the same letter. This indicates that respondents were identifying the 
irrelevant distracter letter. This finding appears to be consistent with the late selection hypothesis 
that states that people cannot simply shut down their perception of irrelevant information.  
A main goal of attention theory is to delineate the determinants of focused attention that 
allow people to ignore irrelevant distractions. In an attempt to resolve the conflicting streams of 
research between the early selection and late selection hypotheses, Lavie and colleagues (Lavie 
and Tsal 1994; Lavie 1995) propose a hybrid model of attention. They suggest selective attention 
can result in successful exclusion of distracters from perception (i.e., early selection) in some 
circumstances, and in a failure to exclude distracters from perception (i.e. late selection) in 
others. Furthermore, load theory by Lavie and colleagues hypothesizes that the level of 
perceptual load in processing determines whether early selection or late selection will occur 
(Lavie and De Fockert 2003). When perceptual load is high, individuals will use their full 
attentional capacity to process the relevant information, leaving no room for irrelevant distracter 
perception. This represents the early selection hypothesis. However, when perceptual load is low, 
individuals will have leftover space in their attentional capacity and attention will spill over 
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involuntarily to irrelevant distracter processing. This situation will lead to the outcome predicted 
by the late selection hypothesis. Therefore, how attentional resources are utilized will depend on 
the level of perceptual load in the focal task.  
A few studies test the load theory proposition by manipulating the level of perceptual 
load in relevant processing, and measuring the effects of this on irrelevant processing. Lavie 
(1995) and Lavie and Cox (1997) manipulate perceptual load by varying the items surrounding 
the target letter that respondents are instructed to find, while ignoring the distracter off to the 
side. Six heterogeneous letters surround the target letter in the high perceptual load condition, 
whereas the letters surrounding the target letter in the low perceptual load condition are all 
similar, in order to make the target letter “pop out” of the display (see Figure 1). The target letter 
is flashed on the screen prior to the search task screen being shown, in order to inform 
participants which target letter they should be looking for. In the experiments, the target letters 
can be “X” or “N”. Figure 1 represents an example of the search task screen. In the example 
(Figure 1), “X” is the target letter and “N” is an irrelevant distracter. Subjects were instructed to 
respond to the target letter (X) as fast as they could while avoiding making errors. They were 
also told to ignore the irrelevant distracter (N), which appears in the periphery.  
Distracter processing is measured using response-competition effects. This technique 
involves comparing target reaction times (RTs) for trials where the distracter letter is the same as 
the target letter (e.g., distracter X, for a target X: a compatible distracter condition) from the RTs 
when the target letter was different than the distracter letter (e.g., distracter N, for a target X: 
referred to as an incompatible distracter condition). Slower responses in the presence of an 
incompatible distracter (N distracter for X target, as shown in Figure 1) compared with a 
compatible distracter (X distracter for X target) indicate that the distracter letter is perceived and 
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participants fail to ignore the irrelevant distracter. The results show that the difference in the RTs 
for the incompatible versus compatible distracter condition is significantly greater in low 
perceptual load than in high perceptual load conditions (see Figure 2). This means participants 
fail to ignore the irrelevant distracter to a much greater extent in the low perceptual load 
condition.     
In addition to the manipulations of perceptual load mentioned above, perceptual load can 
also be manipulated by varying the processing requirements for a given stimuli. For example, 
Lavie (1995) manipulates the level of perceptual load by varying the requirement to process a 
distracter in the form of a geometric shape (square or circle) presented in one of two colors (red 
or blue). The distracter appears next to the target letter. In the low perceptual load condition, 
participants are asked to respond to the target letter based on the color of the geometric shape. 
They had to respond to the target letter when the color of the geometric shape was blue and to 
withhold response when it was red, no matter whether the shape was a circle or a square (“press 
the button when the shape is blue”). However, in the high perceptual load condition, the response 
to the target letter was dependent upon a combination of features of the geometric shape. 
Specifically, subjects were told to respond only when either a blue square or a red circle appear 
next to the target letter and withhold response to the opposite combination (e.g., a blue circle or a 
red square).  
Another way to manipulate perceptual load is through visual salience. In certain 
situations, attention can be driven by the visual property of the environment (Egeth and Yantis 
1997). When several stimuli appear simultaneously in the visual field, they are not processed 
independently. In fact, these stimuli compete for an individual’s attention. The visual salience of 
a stimulus determines how easily and effortlessly it can be identified independent of the number 
  
36 
of distracters. In other words, visual salience depends on how easily the stimulus pops out from 
the display (Beck and Kastner 2005). For example, a red apple against a thatch of green leaves 
might be considered a highly salient stimulus because the apple is easy to notice. Visual salience 
can be manipulated by varying color and orientation of the target object and distracters. Beck and 
Kastner (2005) compare two stimulus-presentation conditions. They call one “pop-out displays,” 
in which a single item differed from the others in color and orientation. The other condition is 
called a “heterogeneous display.” In heterogeneous displays, multiple items differ from the 
others in color and orientation. They find that the target stimulus is easier to identify in the pop-
out display condition because it reduces competitive interactions among the stimuli, making the 
target stimulus salient (see Figure 3).  
 Several studies apply these findings to situations similar to those in real life, where 
people are usually distracted by external stimuli clearly irrelevant to the current task they are 
trying to perform. This is what makes ad exposure in real life different from how it is usually 
tested in controlled laboratory settings. For example, people usually see billboards on a highway 
while driving to work. These can be considered as distractions from driving, or, from the 
advertiser’s perspective, the road and traffic can be thought of as distracting from the billboard. 
To test the distracter effect in the laboratory, Lavie (1995) used the typical distracter task that 
required participants to make speedy response choices between different target stimuli. In the 
distracter task, the objective is to identify the target from relevant versus irrelevant distracters. 
Lavie (1995) used the same letter as the target for a relevant distracter, whereas a different letter 
from the target letter was used as an irrelevant distracter. However, since the irrelevant 
distracters and the target were both letters in the English alphabet, some may argue they are not 
completely irrelevant to each other. The distracter letters could still be considered relevant to the 
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task since they share an association with the target responses (i.e., both the target and the 
distracters are letters from the English alphabet). This creates a question whether the irrelevant 
distracter was actually “irrelevant.”  
To extend the findings of Lavie’s earlier work (1995), Forster and Lavie (2008) used 
completely unrelated visual distracters, which are more similar to what people would encounter 
in the real world. The distracter stimuli they used were colorful pictures of famous characters 
such as Spider-Man, Spongebob Squarepants, and Mickey Mouse. The results produce the same 
effects as those found in Lavie’s (1995) initial study. Once again, the results showed that 
distracter interference decreases under high perceptual load conditions. Moreover, Lavie, Lin, 
Zokaei, and Thoma (2009) ask subjects to perform a letter-search task while attempting to ignore 
a wide range of meaningful but task-unrelated distracters (e.g., a picture of a car). In the low 
perceptual load condition, the target object consistently appears between two circles in all trials. 
In the high perceptual load condition, the target appears between a variety of different non-target 
objects across the multiple trials. Subjects then receive a surprise recognition memory test to see 
if they recognize various distracter objects that had appeared. The results show that when the 
distracters are presented, people can only recognize previously-seen distracters when the task at 
exposure involved a low perceptual load, but not if there was a high perceptual load.   
 Despite the consistent findings when distracters are letters, cartoons or other objects, 
Lavie et al. (2003) find there is one situation in which the level of perceptual load does not affect 
processing.  This is when the distracter stimuli are human faces. In one study, they manipulate 
the perceptual load in a name-search task by altering the search set size. In this study, 
participants are required to search for a name among one (low perceptual load) or six (high 
perceptual load) letter strings in the center of a display. The distracters were either common non-
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face items (e.g. violin) or human faces. The results show that high perceptual load can decrease 
interference from non-face distracters, but not when the distracters are human faces. This may be 
because face processing is different from processing non-face objects, in that face processing is 
more automatic and mandatory (Farah 1995). Usually, changing faces capture attention more 
than other types of changing objects (Ro, Russell, and Lavie 2001).  
 Overall, research reveals that tasks that involve high perceptual load can decrease 
interference from irrelevant distracters. These findings hold for experimental stimuli as well as 
other distracter objects that are more similar to what consumers would encounter in real life, with 
the exception that high perceptual load cannot eliminate interference from human face distracters 
because they are processed automatically. This paradigm may hold important implications for 
certain marketing strategies, such as the use of celebrity endorsers in print ads, since even in 
high-load advertising situations, consumers may still be distracted by celebrity faces while trying 
to process the content of an advertising message.  
2.6.3 Role of perceptual load on mind wandering 
 Load theory research explores how high versus low perceptual load interacts with 
irrelevant distracters. The conclusion that high perceptual load can decrease irrelevant distracter 
interference (except when the distracters are human faces) is generalized across many 
manipulations of perceptual load (Lavie 1995; Lavie 2005). However, the previous research 
examines only external distracters (e.g., visual distracters). In fact, as pointed out earlier, another 
source of distraction can stem from our own thoughts (e.g., from mind wandering). Forster and 
Lavie (2009) examine the role of a task’s perceptual load on determining if mind wandering will 
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occur. Across a series of experiments, Forster and Lavie (2009) find that high perceptual load not 
only reduces the amount of task-irrelevant external distraction, but also reduces mind wandering.  
In their experiments, participants were required to search a display for a target letter. In 
the low-load condition, the target letter was surrounded by just small letter “o”s, which made it 
easy to distinguish the target letter (e.g. X or N) from the distracter letter (“o”). However, in the 
high perceptual load condition, the target letter was surrounded by a number of different angular 
letters (e.g. H,Z,M,K,W,V) that were composed of lines more similar to those found in the target 
letters. A thought-probe task was used to capture how much respondents let their minds wander 
while performing the task. Participants were asked to report the thoughts that had been passing 
through their minds in the moment just before the probe appeared. Forster and Lavie (2009) 
reasoned that similarly to the role of load in the processing of task-irrelevant information from 
external sources, the processing of task-irrelevant information from internal sources such as 
mind wandering should also be determined by perceptual load, because it requires at least limited 
selective attentional capacity. Therefore, mind wandering can only occur when the processing of 
task-relevant information leaves some spare capacity (under conditions of low perceptual load).  
It has been suggested that mind wandering depends on the extent to which a task 
demands engagement with the external environment (Smallwood and Schooler 2006). For 
instance, studies that use a reading task report a smaller rate of mind wandering than studies that 
use a signal detection task due to the greater level of task engagement (Smallwood, Fishman et 
al. 2007). Load Theory further suggests that the level of task engagement may depend on the 
level of perceptual load in the task.  Any type of task may be prone to more or less mind 
wandering, depending on the level of perceptual load it contains.   
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2.6.4 Cognitive versus perceptual load on mind wandering 
Cognitive control functions can be overloaded when people have to switch back and forth 
between different tasks, or when they have to actively maintain some task-irrelevant materials in 
working memory during task performance (Lavie et al. 2004). The effects of load on distracter 
processing depend on the type of load. A greater load on the executive control functions, such as 
working memory, or cognitive load, has the opposite effect as perceptual load. Cognitive load 
typically inhibits the executive control function from actively maintaining stimulus-processing 
priorities throughout task performance. Therefore, irrelevant distracters gain more processing 
access (De Fockert et al. 2001). Lavie et al. (2004) manipulated cognitive load during the 
performance of a response-competition task. They asked participants to memorize a set of either 
one (low cognitive load) or six (high cognitive load) digits presented at the beginning of each 
trial. Respondents were told they would need to indicate whether a specific digit presented at the 
end of the trial was present or absent in the original set. The results show that cognitive load has 
the opposite effects on distracter processing from perceptual load. Distracter effects are greater in 
high cognitive load situations than in low cognitive load conditions, as reflected by slower 
responses to the target stimuli. When cognitive load is high, it increases the interference from 
irrelevant distracters rather than decreases it. In support of this idea, neuroimaging studies show 
that visual cortex activity, which is related to the presence of distracters, also occurs when 
cognitive load is increased (De Fockert et al. 2001). These findings contrast from those found 
under perceptual load. That is, high perceptual load decreases distracter interference, while high 
cognitive load increases distracter interference.  
With regard to the relationship between cognitive load and mind wandering, several 
findings yield conflicting claims. It has been shown that working memory load can reduce the 
  
41 
amount of task-unrelated thoughts (mind wandering) (Teasdale et al. 1995). Working memory 
load in these studies refers to cognitive load, or the load related to a focal task. For this reason, 
performing a task, as compared to no task at all, can reduce mind wandering (Giambra 1995). In 
this case, the task itself, additional cognitive load, and mind wandering all share the same 
executive control resources. Using these resources limits the ability to complete other tasks 
requiring the same resources. These studies argue that increasing working memory load on the 
focal task draws the resources needed for mind wandering, and thus leads to a decrease in the 
amount of task-unrelated thoughts.  
However, another stream of research on cognitive load and mind wandering treats 
cognitive load as a distracter that decreases executive control processing. Wegner (1997) studied 
the role of cognitive load on mind wandering. The study referred to cognitive load as a distracter 
that was imposed during concentration. The study argues that when a distracter or cognitive load 
is imposed, the intentional operating process is undermined. With cognitive load, a person trying 
to concentrate will experience excessive mind wandering. This mind wandering would take the 
form of a reduction in the processing of the target stimulus. To test this idea, Wegner and Erber 
(1991) invited subjects to study a map of unfamiliar African cities. Participants were asked to 
focus on half the cities (e.g., those highlighted in yellow) and not on the other half (highlighted 
in blue). In the high cognitive load condition, the subjects were given a 9-digit number to hold in 
memory and recall at the end of the study. Those in the no-load condition were not given any 
number to remember. They found that subjects in the high cognitive-load group remembered the 
target cities (highlighted in yellow) less well than those in the no-load group. However, subjects 
in the high-load condition remembered more names of the non-target cities than those in the no-
load condition. Zukier and Hagen (1978) report similar results in their study of the effects of 
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distraction on learning in children. They find that distracting conditions enhanced recall of 
incidental information while reducing recall of task-relevant information. Therefore, higher 
cognitive load may lead to an increase in task-irrelevant thoughts including mind wandering.  
  In comparing the two conflicting streams of research on the manipulation of cognitive 
load and its relationship with mind wandering, it appears that the manipulation Wegner and 
colleagues use is more consistent with the method of Lavie and colleagues in varying cognitive 
load. As mentioned above, Lavie et al. (2004) also use the number-memory task to manipulate 
cognitive load, and treat it as an inhibitor of an executive control function. The results by 
Wegner and Erber (1991) are also consistent with Lavie et al. (2004), in that high cognitive load 
leads to more distraction. Kane et al. (2007) confirm these findings. They look at the relationship 
between individual differences in working memory and mind wandering. Higher working 
memory capacity participants maintain on-task thoughts better and report less mind wandering, 
than do lower working-memory subjects.  
 Recent advances in attention research demonstrate that “attention” cannot be used as an 
umbrella term encompassing all limited-capacity processes. In fact, it is important to distinguish 
between the effects of capacity limits on focused attention in perceptual processes versus in 
executive control processes. Specifically, whereas exhausting perceptual capacity in high 
perceptual load tasks reduces distracter processing and thus improves focused attention, 
cognitive load has the opposite effect of increasing rather than decreasing distracter processing 
(Forster and Lavie 2009).  
Consumers often encounter many marketing stimuli in daily life while they are doing 
other tasks, or even engaged with their own thoughts. Some marketing stimuli may be visual 
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(e.g. print ads, billboards), whereas others may be verbal (e.g. radio commercials). The nature of 
the tasks consumers are performing when encountering these stimuli can determine the types of 
load they experience. For instance, individuals may be playing video games, which contain a lot 
of pictures, cartoons, or movements. This task may put them in a high perceptual-load situation. 
On the other hand, if they are doing homework or calculating their taxes, they are in a high 
cognitive-load situation.  
 This chapter reviewed the literature on multitasking, mind wandering, cognitive load in 
consumer research, and load theory (Lavie 1995). It began with a review of interference effects 
of multiple task performance, followed by identifying two types of distraction  external versus 
internal. The concept of internal distraction (mind wandering) was defined and discussed, 
together with research showing how mind wandering interferes with information processing. The 
next section identified different types of task load  cognitive versus perceptual that people 
experience in everyday life. The literature on load theory of attention (Lavie 1995) was then 
reviewed and discussed. Cognitive load was found to increase distracter interference and 
decrease memory, whereas perceptual load was found to reduce distracter interference according 
to the load theory. This is supported by evidence that a perceptual task (e.g., doodling) reduces 
mind wandering and enhances attention to the message (Andrade 2009). Therefore, this 
dissertation aims to explore how different types of task loads affect memory for advertising 
content and mind wandering. The next chapter reports the methods and findings from six studies 
conducted to test the theory and concepts.  
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CHAPTER 3 
RESEARCH STUDIES 
Overview 
As noted in the previous chapter, most multitasking research shows the negative effects 
of dual-task performance. Doing two tasks at once typically leads to competition between both 
tasks for limited attentional resources. However, doing one task at a time can also lead to a 
decrease in the performance of that task, especially when the task leaves room for the mind to 
wander. The characteristic of the task can also play a role in how the information is processed 
and memorized. This stream of research is highly applicable in current media consumption 
situations, where consumers are usually distracted, either by doing other tasks or by their own 
thoughts, and do not attend to advertising messages. The purpose of this dissertation is to 
demonstrate, through a series of experiments, how mind wandering interferes with memory for 
ads, and how a secondary task with either cognitive or perceptual load affects the memory for ad 
content.  
The first study explores situations where people’s concentration can decrease when they 
are exposed to commercials because they engage in mind wandering. This behavior can reduce 
their memory for the commercial message. The second study examines how a cognitive-load task 
interferes with attention and memory for the commercial. The third study looks at how a 
mindless perceptual secondary task (doodling) can help improve attention and memory for the 
commercial. Study 4 replicates and extends Study 3 by controlling for the content and the style 
of the commercials. Study 5 defines one boundary condition by looking at different levels of the 
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perceptual-load task. Lastly, Study 6 combines and compares the two types of task load and their 
effects on memory for a mundane commercial.  
3.1 Study 1 – The impact of mind wandering on memory 
 When consumers are involved in a task that is less involving or mundane such as waiting 
in line at a checkout counter or being put on hold by customer service, they have a tendency to 
let their minds wander. When mind wandering occurs it can impair both the performance of 
another task (Smallwood et al. 2007) and the retrieval of information from memory (Seibert and 
Ellis 1991). Giambra and Grodsky (1989) find that participants reading an uninteresting passage 
have a tendency to lose focus while reading. This occurs because mind wandering can compete 
with the primary task for the control and coordination of working memory resources (Teasdale et 
al. 1995). The purpose of Study 1 is to demonstrate the interference effects of mind wandering in 
a situation similar to what can happen during media use in consumers’ everyday lives. 
Specifically, this can happen when consumers encounter marketing messages that do not 
sufficiently capture their attention, or are not overly interesting to them. When this situation 
occurs, they can stop attending to the message and engage in mind wandering. Therefore, the 
elements of the ads can affect attention to the messages, and enhance or detract from mind 
wandering.  
 Advertisers often use various tactics, such as humor, loud music, and sound effects, to 
draw consumers’ attention to ads (Weinberger and Gulas 1992; Calvert 2008). Some 
commercials can attract and retain attention better than others. When consumers are exposed to a 
less attention-grabbing commercial, attention to the commercial may be reduced, and they may 
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begin to experience mind wandering. However, if the commercial is able to sustain attention, 
consumers may be less likely to let their minds wander. 
When consumers encounter commercials that are less attention-grabbing, there is greater 
potential to let mind wandering interfere with the allocation of cognitive resources and attention 
(Andrade 2009). Therefore, they will remember less information about the commercial than 
when the commercial is delivered in a more interesting, attention-grabbing way. This is because 
mind wandering is consuming some of the needed attentional resources (Smallwood and 
Schooler 2006) and more of these resources go toward mind wandering when the commercial is 
less interesting. It is hypothesized that the amount of mind wandering will be inversely related to 
memory for the commercial.  
H1-1: A more interesting ad leads to higher memory for the content of the ad than a 
mundane ad.    
H1-2: The level of mind wandering is inversely related to memory for the content of an 
ad. 
Method 
Subjects and Design. Sixty-six undergraduates from a large public university in the Midwest 
participated in this study for extra course credits. They were randomly assigned to one of two 
conditions (interesting versus less interesting commercials).  
Stimulus Materials. To select stimulus commercials, a set of old radio commercials was 
identified and pretested.  The old radio commercials were selected to minimize familiarity with 
the brands. Twelve participants listened to each commercial and indicated both how interesting 
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the commercial was and how much the product interested them. The participants provided 
ratings for both of these measures along scales that ranged from 0 (not at all interesting) to 10 
(very interesting). The commercials with the highest and lowest ratings were selected for use in 
the study. One (for ENNDS deodorant tablets) was delivered in an interesting, persuasive style, 
whereas the other (for Rogers Brothers silverware) was delivered in a monotone style. The 
products were real products, but were unfamiliar to the participants. Overall evaluation ratings of 
these ads averaged 3.50 and 2.53, respectively. Each ad was approximately one minute long.  
These two ads were selected as potentially more interesting and less interesting target ads, 
respectively.  In addition, four other ads, with ratings ranging from 2.75 to 3.18 respectively, 
were selected. These four ads were used to create a series of commercials that played before the 
target ad.   
The difference in interest level of the two target ads was further confirmed in another 
pretest involving 35 participants who did not take part in the main experiment. Participants heard 
only one of the two target commercials and in each case, indicated how difficult it was to pay 
attention to the ad, and how bored they felt when listening to the ad. Again, participants provided 
interest ratings along scales ranging from 0 (not at all) to 10 (very).  Participants rated the more 
interesting target ad as less difficult to pay attention to (4.59 vs. 6.67, respectively, F(1,33) = 
8.42, p < .01, 2 = 0.2). Moreover, they felt less bored when listening to it (6.06 vs. 7.78, 
F(1,33) = 5.92, p < .05, 2 = 0.15). Thus, these two ads were selected to represent a relatively 
interesting and mundane ad in Study 1.  
Main study 
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Procedure. Participants were told that the purpose of the study was to determine reactions to 
commercials of the sort people encounter on radio, TV or other media in everyday life.  They 
listened to a series of five radio commercials with either the interesting or the mundane 
commercial presented last. They were told to listen to all of the commercials much as they would 
if they actually encountered them while listening to the radio at home, and that they would later 
be asked some questions about the commercials.  
The next part of the study was designed to assess recognition memory for the target ads. 
Because the two target commercials contained different content, a set of recognition items was 
constructed for each. The item sets consisted of 16 statements; half (8) were included in the 
commercial and half were not. Participants read each statement and indicated whether it had 
been mentioned in the ad.  
Following the recognition memory task, participants completed the Daydream scale 
modified from Smallwood et al. (2002), used to measure task-unrelated interference. The scale is 
adapted from the Thinking Content component of the Dundee Stress State Questionnaire (DSSQ) 
by Matthews, Joyner et al (1999). These questions were designed to capture the different kinds 
of thoughts people have at particular times, such as while they are performing some task or 
activity. The scale is composed of nine questions. The Daydream scale used in the study was 
modified to fit with the content of the study. Examples of items in the daydream scale are “I 
thought about why I was doing the experiment,” “I thought about the commercials” (reverse 
coded), and “I thought about the task” (reverse coded), “I thought about other people that I feel 
good about,” “I thought about personal worries,” “I thought about something that made me feel 
badly.” See Appendix A for the full scale. Participants rated how often each of these thoughts 
came to mind during the study. Frequency of each type of thought was measured on an 11-point 
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scale, ranging from “never” (0) to “very often” (10). After completing this scale, respondents 
answered other questions about the study in general. These asked, “How bored were you while 
listening to the ads?” (0 = not at all, 10 = very much) and “How easy was it for you to pay 
attention to the advertisements?” (0 = very difficult, 10 = very easy).  
Results 
 Recognition memory was used in order to measure how much content in the target 
commercials the respondents could remember. If the interesting target commercial could sustain 
attention to itself, the participants should be able to remember the content in the ad more than the 
mundane commercial.  
Recognition.  Recognition memory was measured by counting the total number of correct 
answers. Participants received one point when they correctly identified a statement mentioned in 
the target commercial, or when they indicated an incorrect statement was not mentioned in the 
target commercial. The test consisted of 16 statements. The results indicated participants 
remembered the information about the target commercial more accurately when that ad was 
interesting than when it was mundane (Minteresting = 10.97 vs. Mmundane = 9.62) A one-way 
ANOVA showed that this difference was significant [F(1,64) = 6.95, p<.01, 2 = 0.10]. Thus, 
H1-1 was supported. 
In order to understand whether the participants truly identified correct answers based on 
recognition memory, a further analysis was conducted by looking at responses to presented items 
and non-presented items separately (Wickens 1976; Tashchian et al. 1988). The proportion of 
correct responses to presented items was calculated by dividing the number of correct responses 
to the presented items by the total number of presented items (participants responded “yes” to a 
  
50 
true statement). This number indicates whether or not the participants correctly remember the 
statements mentioned in the commercial. Another measure is the proportion of correct responses 
to non-presented items, calculated as the number of correct answers to non-presented items 
divided by the total number of non-presented statements (participants responded “no” to a foil 
statement). This number indicates the ability to correctly distinguish foil statements from true 
statements. The results showed that participants in the interesting condition reported higher 
proportion of correct responses to presented items than those in the mundane condition [.73 vs. 
.55, F(1,64) = 7.12, p<.05, 2 = 0.10]. However, the proportions of correct responses to non-
presented items were not significantly different between the interesting and mundane condition 
[.64 vs. 66, p = n.s.]  
Participants in the interesting commercial condition indicated the commercials were 
easier to attend to than those in the mundane commercial condition [Minteresting = 5.38 vs. Mmundane 
= 4.15, F(1,64) = 3.68, p = 0.05, 2 = 0.05]. Since ads were perceived as easier to attend to by 
participants in the interesting condition, they should be somewhat less likely to let their minds 
wander when listening than those in the more mundane condition. To determine this, level of 
mind wandering was measured by the modified Daydream scale (Smallwood et al. 2002). The 
nine items that comprise the scale were averaged to create a single score (Cronbach’s alpha = 
0.71). The means of the daydream scale of the mundane commercial group were not significantly 
different from the interesting group [Mmundane = 5.88 vs. Minteresting = 5.58, p = n.s.) 
 Although the groups did not differ significantly on their degree of mind wandering, the 
more crucial test here was to determine if there was a relationship between recognition memory 
and mind wandering. To examine this issue, a regression analysis was performed. Consistent 
with hypothesis 1-2, the regression analysis of the daydream score on recognition memory 
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showed a negative relationship between these two variables (β = -.35, p<.01). The negative 
regression coefficient indicated higher daydream scores were associated with lower recognition 
memory. This means that the more people allowed their minds to wander during the study, the 
less information they accurately recognized from the commercials.  
Discussion 
 Marketers use many techniques to direct consumers’ attention toward advertising 
messages (Weinberger and Gulas 1992; Calvert 2008) because it is easy for consumers to be 
distracted and let their minds drift away. This experiment demonstrates that people do not always 
pay full attention to the ads even in research studies. Consumers find it more difficult to attend to 
an ad when it is less interesting (mundane).   
The results of this study also confirm hypothesis H1-1, which states that when people 
hear a less interesting ad, they have less accurate memory of its content.  More critically, the 
study revealed an inverse relationship between recognition memory and mind wandering, such 
that when mind wandering increased, recognition memory about the target commercial 
decreased. Mind wandering can interfere with consumers’ attention to commercials, harming 
memory about the commercial content. The questions for marketers then become whether and 
how mind wandering can be reduced.   
One obvious way would be to produce more interesting ads, but this is not always 
possible. Another possibility comes from the fact that in many situations, consumers are doing 
another task while encountering the ads.  It may be that the nature of the task that engages 
consumers while the commercial is playing may also affect mind wandering and memory. 
Consumers engage in many types of tasks in their daily lives. Some require higher cognitive 
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capacity and working memory than others. Tasks such as balancing a checking account or 
playing Sudoku involve high cognitive load. If these occur while people are exposed to 
advertising content, they can influence the impact of the ad. The next study examines a situation 
where people are performing a cognitive-load task while they are listening to the commercial and 
explores how cognitive load affects memory for the content of the ads and mind wandering. 
3.2 Study 2 – The impact of cognitive load on memory and attention 
The previous study demonstrated the interference effects of mind wandering that occur 
when an ad (primary task) is unable to sustain attention. In a real-life situation, consumers tend 
to perform other tasks while commercials are playing; for example, cooking with the TV on, or 
driving and listening to the radio. Those can be high in either cognitive or perceptual load (Lavie 
1995, Lavie and De Fockert 2005). Load theory suggests that different types of load affect 
selective attention and mind wandering differently (Lavie et al. 2004, Lavie and De Fockert 
2005). Therefore, it is important to know how those tasks affect their memory and attention.  
The next few studies apply and test the load theory of attention by exploring the effects of 
different types of task load  e.g., cognitive (Study 2) and perceptual (Studies 3 and 4)  on 
memory and mind wandering. To examine the effects of cognitive load on memory for 
advertising content, Study 2 introduces a condition where some consumers are engaged in a 
cognitive-load task. Cognitive load constrains the availability of processing resources and 
accessibility to memory (Shiv and Huber 2000; Srull and Wyer 1989). High cognitive load also 
interferes with the control of selective attention (Lavie and de Fockert 2005). When cognitive 
load increases, working memory decreases. Because a cognitive-load task uses working memory, 
it should lead to less free cognitive capacity available for processing the ads (Lavie and Tsal 
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1994). Therefore, performing a cognitive task while exposed to either an interesting or a 
mundane target commercial should result in lower recognition memory for the ad content.  
H2-1: A cognitive-load task decreases memory for ad content in both the interesting and 
mundane target-ad conditions.  
High cognitive load results in lower working memory space (Baddeley 1996), which 
decreases the ability to control selective attention and increases the chance of distracter 
interference (Lavie and De Fockert 2005; Conway et al. 2001). In the situation where the 
commercial is interesting, the ad is the focus of attention. Therefore, performing a cognitive-load 
task will lead to lower working memory capacity and interfere with the processing of the 
commercial. The interference effect could make people more susceptible to distracters, including 
mind wandering, compared to when they do not perform any task. Thus, mind wandering should 
be higher when people are completing a cognitive-load task while listening to an interesting 
commercial. However, in the situation where the commercial is mundane, the ad may not be the 
focus of attention because it may be unable to sustain attention to itself. When another task is 
added to the situation, this new task may become the primary focus of attention, rather than the 
ad. Therefore in this study, adding a cognitive-load task may make the task become the focus of 
attention. Instead of letting their minds wander off from paying attention to the mundane 
commercial alone, people may shift their attention to the cognitive-load task  resulting in a 
decrease in mind wandering.  
H2-2: There will be an interaction effect of ad type and cognitive load on mind 
wandering. When the ad is interesting a cognitive-load task will lead to more mind 
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wandering than no task, but when the ad is mundane, there will be less mind wandering 
when there is a cognitive-load task than in a no-task condition. 
Method 
Subjects and Design. Thirty-two undergraduates from a large public university in the Midwest 
participated for extra course credits. They were randomly assigned to one of the four conditions 
of a 2 (interesting vs. mundane commercial) x 2 (no task vs. cognitive-load task) between 
subjects design.  
Stimulus Materials.   The same commercials used in Study 1 were used in this study. Once again, 
respondents listened to a series of commercials. The first four were exactly the same in both the 
interesting and mundane conditions. Only the final ad in the sequence differed across these 
conditions, with the ENNDS deodorant tablet again serving as the target commercial in the 
interesting condition and the Rogers Brothers silverware ad as the target commercial in the 
mundane condition.  
Procedure. Participants were told the purpose of the study was to determine reactions to 
commercials of the sort people encounter on radio, TV or other media in everyday life.  
Participants listened to the series of five commercials much as they would if they actually 
encountered them while listening to the radio at home. However, they were told they would be 
asked some questions about the commercials later.  
In the no-task condition, participants only listened to the commercials without completing 
any task. In the cognitive-load task condition, the instructions further stated that the study was 
also interested in people’s ability to do more than one thing at once. Participants were asked to 
perform a cognitive-load task while the commercials were playing  specifically, to memorize a 
four-digit number. This task was modified from those used by Lavie et al. (2004). They asked 
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two groups of participants to remember a one-digit and a six-digit number. In their experiment, 
the manipulations reflected low and high cognitive-load conditions respectively.  
The objective of Study 2 is to introduce some load in the task, which should not be too 
low or too high. Therefore, a four-digit number was chosen to represent a medium cognitive 
load. While listening to commercials, a sequence of stars and single digit numbers were flashed 
on the computer screen at random intervals. Specifically, six stars and four numbers were flashed 
on the screen during the commercials. Respondents in this condition were told to monitor and 
memorize the numbers in the sequence in which they appeared on the screen. The participants 
were asked to write the numbers down in the correct sequence at the end of the commercials to 
gauge their accuracy, via the following instructions: 
“This experiment is also interested in people's ability to perform more than one thing at 
once. Therefore, we would like you to perform another task while you are listening to the 
commercials. On the screen in front of you, you will see a series of stars (*) and numbers 
flashing at random intervals while the commercials are playing. Your task is to monitor and 
memorize the numbers that appear in the sequence in which they appeared on the screen. At the 
end of the commercials, you will be asked to write the numbers down to gauge your accuracy. It 
is important that you write the numbers in the correct sequence.” 
 To make sure the participants understood the task, they participated in a practice session. 
A mix of random single-digit numbers and stars appeared on the screen and they had to write 
down the sequence of those numbers. After practiced monitoring and memorizing number 
sequences, they proceeded to the study by clicking on a button to start the commercials. While 
the commercials were playing, a sequence of numbers and stars were flashed on the computer 
screen at random intervals. The last number in the sequence was flashed before the beginning of 
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the target (last) commercials. After the commercials ended, the participants reported the 
sequence of the numbers shown. Following this procedure, the participants completed the 
recognition measure and daydream scale (Smallwood et al. 2002).  
Results 
Manipulation check.  The participants rated how interesting the target commercial was to them 
on a scale from 0 (not at all) to 10 (very). The interesting commercial was rated as more 
interesting than the mundane commercial [Minteresting =  4.69 vs. Mmundane = 3.06, F(1,30) = 3.95, 
p = .05, 2 = 0.12]. Therefore, the manipulation was considered to be successful.  
Recognition. When the task contains some level of cognitive load, it should lower the working 
memory space, which lowers free cognitive capacity to process the ads (Lavie and Tsal 1994; 
Lavie et al. 2004). It was hypothesized this would be true in both interesting and mundane 
commercial conditions. The results show significant main effect of load on recognition memory. 
Participants in the cognitive-load task condition remembered the content from the commercials 
less than those in the no-task condition [Mcognitive load = 8.89 vs. Mno cognitive load = 10.72, F(1,28) = 
6.93, p< .05, 2 = 0.20]. As expected, this was true for the interesting commercial condition. In 
the interesting commercial condition, the recognition memory was higher when participants did 
not perform any task, compared to when they performed a cognitive-load task (Mno cognitive load  = 
11.14 vs. Mcognitive load = 8.56, p<.05). The recognition memory in the no-task condition was not 
significantly different from the cognitive-load task condition when the commercial was mundane 
(Mno cognitive load  = 10.29 vs. Mcognitive load = 9.22, p=n.s.). Therefore, H2-1 is partially supported.   
 Further analysis was conducted by looking at responses to presented items and non-
presented items separately. The proportion of correct responses to presented items was calculated 
by dividing the number of correct responses to the presented items by the total number of 
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presented items (participants responded “yes” to a true statement). The proportion of correct 
responses to non-presented items was calculated by dividing the number of correct answers to 
non-presented items (participants responded “no” to a foil statement) by the total number of non-
presented statements.  
 The proportion of correct responses to presented items was higher for people in the no-
task condition both when the target ad was interesting and mundane. A similar result was shown 
for the proportion of correct responses to non-represented items. Participants in the no-task 
conditions reported higher responses to non-represented items than those in the cognitive-load 
task condition (see Table 2).   
Mind wandering.    Introducing a cognitive-load task should interfere with the processing of the 
interesting commercial, which may lead to a higher chance for distraction (in this case, mind 
wandering). Therefore, mind wandering should be greater in the cognitive-load task condition 
compared to the no-task condition when the commercial is interesting. On the contrary, 
introducing a cognitive-load task should shift attention away from mind wandering when the 
commercial is mundane. Therefore, mind wandering in the cognitive-load task condition should 
be lower than in the no-task condition.  
Similar to Study 1, the Daydream scale was used in this study to measure mind 
wandering (Cronbach’s alpha = 0.64). As predicted, there was a significant two-way interaction 
between the task and the type of commercial on mind wandering [F(1,28) = 4.49, p < .05, 2 = 
0.14]. As hypothesized, performing a cognitive-load task increased mind wandering compared to 
the no-task condition when the target commercial was interesting [Mcognitive load = 6.01 vs. Mno 
cognitive load = 4.79, F(1, 14) = 4.58, p = .05, 
2
 = 0.25]. However, the cognitive-load task did not 
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significantly decrease mind wandering compared to a no load condition when the commercial 
was mundane [Mcognitive load = 5.15 vs. Mno cognitive load = 5.87, p = n.s.].  
Discussion 
 Study 1 examined the impact of the interest level of a commercial on memory for ad 
content and mind wandering. Study 2 simulated a situation similar to when consumers perform a 
cognitive-load task while encountering the ads. It extends Study 1 by adding a cognitive-load 
task, and shows that the recognition memory for the interesting commercials decreases when 
cognitive load is increased. However, the cognitive-load task does not decrease recognition 
memory when the commercial is mundane. This may be because a cognitive-load task uses 
working memory capacity and constrains the availability of processing resources (Shiv and 
Huber 2000). Thus, there is not enough capacity left to process the interesting commercials. The 
non-significant difference of recognition memory in the mundane commercial condition may 
also be due to the small number of participants.  
The cognitive task also interferes with processing of the interesting commercial, making 
people more susceptible to a distracter (and to mind wandering). When people listened to an 
interesting commercial, mind wandering is higher when participants do not perform any task, 
compared to when they perform a cognitive-load task. However, when people listened to a 
mundane commercial, those who perform a cognitive load task do not differ in their mind 
wandering from those in the no-task condition. The non-significant difference of mind 
wandering between the no-task and the cognitive-load task conditions may be due to the small 
number of participants (only seven per cell).  
 In this study, the effects of a cognitive-load task on memory for advertising content and 
mind wandering were introduced. Load theory proposes two mechanisms for selective attention 
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– cognitive and perceptual (Lavie 1995; Lavie and Tsal 1994). Each mechanism exerts different 
effects on attention and distracter processing. Therefore, the next study examines how a 
perceptual-load task affects processing of the commercial content and mind wandering.  
3.3 Study 3 – The impact of perceptual load on memory and attention 
Cognitive load requires an active mechanism of selective attention and higher working 
memory to ensure that irrelevant distracters do not gain more attention that the focal object. 
However, perceptual load requires a minimal amount of cognitive capacity (low working 
memory) (Lavie 1995). According to Lavie and colleagues, high perceptual load should prevent 
distracter interference while still allowing participants to maintain enough working memory 
capacity to process the relevant stimuli. Therefore, attention paid to the commercial and the level 
of distraction from mind wandering should be different if the task is a perceptual-load one. Study 
3 provides an initial test of the effect of introducing a perceptual-load task to the situation. It 
explores these questions - how will performing a cognitively undemanding perceptual-load task 
(specifically, doodling) affect memory for the content of an advertisement, and how will it affect 
mind wandering? This study is important since it can provide an indication of how consumers 
might improve memory for advertisements. It uses the same doodling task as Andrade (2009) 
and extends the findings of the paper by examining the effects of individuals’ a priori interest in 
the message being presented.   
A main goal of attention theory is to delineate the determinants of focused attention that 
allow people to ignore irrelevant distractions. Load theory hypothesizes that the level of 
perceptual load in processing determines whether early selection or late selection will occur 
(Lavie and De Fockert 2003). When perceptual load is high, individuals will expend their full 
  
60 
attentional capacity to process the relevant information, leaving no room for irrelevant distracter 
perception. However, when perceptual load is low, the individual will have leftover space in 
their attentional capacity and attention will spill over involuntarily to irrelevant distracter 
processing. Therefore, how attentional resources are utilized will depend on the level of 
perceptual load in the focal task. This study looks at how a low perceptual-load task applied from 
Andrade (2009) affects attention to the ads and how these effects are different between two types 
of ads (interesting and mundane).   
As the results from the first study indicated, an interesting commercial can be considered 
a primary task because it is able to draw and sustain attention to itself. When the primary task 
(the ad) can sustain attention, mind wandering decreases. Therefore, introducing another 
perceptual-load task (doodling) could interfere with the primary task (the ad), resulting in a 
decrease in recognition memory. On the other hand, when the primary task cannot attract and 
sustain attention to itself (mundane ad), the primary focus of attention could switch to the 
secondary task (doodling) rather than to mind wandering. But according to load theory, the 
secondary task is mindless and does not consume many attentional resources (e.g., due to low 
perceptual load) (Lavie and Cox 1997). There should be excess attentional capacity left for 
processing the ad, which has become a lower-priority task. Therefore, it is hypothesized that 
when the target commercial is mundane, performing the doodling task will keep participants’ 
minds on the commercial and will lead to higher recognition memory for the ad content 
compared to the interesting commercial.  
H3: There will be an interaction effect of ad type (interesting versus mundane) and 
perceptual load on memory. When the ad is interesting, a perceptual-load task will lead to 
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less recognition memory than no task. In contrast, when the ad is mundane, there will be 
higher memory, when there is a perceptual-load task than in a no task condition. 
Method 
Subjects and Design. Seventy-six undergraduates from a large public university in the Midwest 
participated for extra course credit. They were randomly assigned to one of the four conditions of 
a 2 (no task vs. perceptual-load task) x 2 (interesting vs. mundane voice) between subjects 
design.  
Stimulus Materials. The same stimuli used in Study 1 were used here, with the ENNDS 
deodorant tablet serving as the target commercial in the interesting condition and the Rogers 
Brothers silverware ad as the target commercial in the mundane condition.  
Procedure. Participants were told the purpose of the study was to determine reactions to 
commercials of the sort that people encounter on radio, TV or other media in everyday life.  
Participants listened to the series of commercials much as they would if they actually 
encountered them while listening to the radio at home. They were told they would be asked some 
questions about the commercials later. In the perceptual-load task conditions, participants were 
asked to perform a “doodling” task while listening to a series of radio commercials, whereas 
those in the no-task condition only listened to the commercials. Similar to the previous studies, 
the last, target commercial in the series was delivered in either an interesting or a mundane 
fashion. Then, participants were given a recognition task.  
In the perceptual-load task condition, participants were further instructed as follows: 
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“When people listen to the radio outside the laboratory, they often do something else at the same 
time. To simulate these conditions as closely as possible, we would like you to perform another 
simple task while listening to the commercials. On the form we have passed out to you, you will 
find a number of figures. As you listen to the commercials, please copy each figure shown in the 
blank space beside it. Please work at your own pace. It does not matter how neatly or quickly 
you do this.” 
Participants were provided paper with shapes on the left hand side, with each shape 
followed by a row of empty boxes.  They were asked to copy the target shapes into the blank 
spaces that followed each shape (see Appendix G). In the no-task condition, these instructions 
were omitted and no secondary task was performed while listen to the commercials.  
Both groups listened to a series of five radio commercials, with either the high-interest or 
the low-interest target commercial presented last. After the commercials finished playing, 
participants were then told that because it is useful to know how much consumers can remember 
of the information conveyed in commercials, the experimenters wanted them to write down as 
much of the information conveyed in the last commercials as they could.     
Following this task, they were then given the same recognition memory task used in 
Studies 1 and 2. Participants read each statement and indicated whether it had been mentioned in 
the ad or not. After they finished, they were debriefed and dismissed.  
Results 
Manipulation check.  Participants rated the interesting target ad as more interesting than the 
mundane ad (Minteresting = 4.37 vs. Mmundane = 2.91, respectively; F(1, 72) = 7.87, p < .01, 
2
 = 
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0.10). This was true in both the perceptual-load and no-load conditions. Interest in the ads did 
not significantly vary by task condition (p > .10).   
Participants’ report of their boredom however, depended on task condition, as evidenced 
by an interaction between ad type and task condition (F(1, 72) = 5.89, p < .05, 2 = 0.08).  That 
is, participants who listened to the mundane ad reported being less bored in the perceptual-load 
task condition than in the no-task condition (M perceptual-load = 6.39 vs. Mno task = 7.65, 
respectively), whereas boredom scores of participants who listened to the interesting ad did not 
significantly differ (M perceptual-load = 6.83 vs. Mno task = 7.60). Thus the secondary task appeared to 
help keep participants from being bored when the ad material was particularly uninteresting.  
Recognition. It was hypothesized that there would be an interaction effect of the ad type and 
perceptual load on recognition memory. This was in fact the case. The interaction of task 
conditions and target type was significant, F(1,72)=8.12, p< .01, 2 = 0.10). Thus, H3 is 
supported.  Looking more closely at the results (see Table 3), participants showed better memory 
for the interesting ad in the no-task condition than in the perceptual-load task condition 
(Mperceptual-load = 8.96 vs. M no task = 11.00, p<.05, respectively). However, even though the results 
reversed as expected, they reported no significant difference in recognition memory in the 
mundane ad condition (Mperceptual-load = 10.00 vs. Mno task = 9.00, p = n.s. respectively).  
A further analysis was conducted by looking at responses to presented items and non-
presented items separately. The proportion of correct responses to presented items was calculated 
by dividing the number of correct responses to the presented items by the total number of 
presented items (participants responded “yes” to a true statement). This proportion was higher 
for people in the no-task condition rather than in the perceptual-load task condition when the ad 
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was interesting, but did not vary by task when the ad was more mundane.  The proportion of 
correct responses to non-presented items, calculated as the number of correct answers to non-
presented items divided by the total number of non-presented statements (participants responded 
“no” to a foil statement), showed an interactive function of interest level and task conditions, 
F(1,72) = 9.11, p <0.01, 2 = 0.10].  That is, perceptual-load task participants correctly 
identified non-presented items better than no-task participants when the ad was of little interest 
(.69 vs. .53, respectively), but correctly identified these items less well than no-task participants 
when the ad was interesting (.61 vs. .77, respectively) (see Table 4).  
Discussion 
 In order to examine the effects of a perceptual-load task on memory for advertising 
content, Study 3 applies a low perceptual-load task by Andrade (2009) and tests with the 
commercials similar to those in Studies 1 and 2. This study shows that when participants are 
exposed to a commercial that is interesting, performing a cognitively undemanding perceptual 
secondary task interferes with attention, making them remember less information from the 
commercial.  
There is an interaction effect between the types of ads and the task. The interaction is 
driven by the difference between the no-task and low perceptual-load task conditions when the 
commercial is interesting. There is no difference between the two task conditions when the 
commercial is mundane.  
A few limitations of this study should be pointed out. First, in all of the first three 
experiments, the stimuli used were existing commercials. While this allowed for the use of real 
commercials, the effect attributed to ad interest may be confounded by potential differences in 
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brand names, types of product used in the target commercials (ENNDS deodorant tablets and 
Rogers Brothers silverware), or some other aspect of the commercials themselves. Moreover, 
due to different target commercials with completely different content, of the specific questions 
used to measure recognition were different for each commercial.  These factors may attribute to 
the insignificant difference in the mundane-commercial condition. In order to rule out potential 
confounding factors, the next study controls for these factors. Another important limitation in 
Study 3 is that mind wandering was not directly measured. Study 4 also addresses this by 
including a measure of mind wandering.  
3.4 Study 4 - The impact of perceptual load on memory and mind wandering 
To reiterate, Study 3 found when the commercial was delivered in a more dynamic style, 
perceptual-load task participants reported lower recognition memory of the target commercial 
than no-task participants. However, Study 3, like the earlier studies, relied on the use of two 
actual ads to represent the interesting and mundane conditions. As a result, these studies did not 
control for ad content or the type of products in the commercials. Therefore, it is impossible to 
fully rule out alternative explanations for the results and to be certain about how a secondary task 
truly interacts with ad interest in its impact on attention. To resolve this ambiguity, Study 4 
independently manipulated the style in which new ads are delivered.  
When a person is involved in a primary task, a secondary task may act as a distracter. 
People may have to divide their cognitive resources between both tasks. It is hypothesized that 
when a commercial is delivered in an interesting style, people will be more likely to choose to 
attend to it and devote their resources to listening to and processing this message. Performing a 
perceptual secondary task will distract participants from processing the commercial, leading to 
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lower memory for its content. On the other hand, when a commercial is less involving or less 
interesting, (e.g., when it is delivered in a monotone style), recipients are likely to be bored and 
engage in mind wandering. In this situation, a perceptual secondary task may help focus their 
attention on the commercial’s content, leading them to pay more attention to the message and 
exhibit better memory for its content.   
H4-1: There will be an interaction effect of the delivery style of the ads (more involving 
versus less involving) and perceptual load on memory. When the ad is interesting, a 
perceptual-load task will lead to less recognition memory than no task. When the ad is 
mundane, there will be higher memory, when there is a perceptual-load task than in a no 
task condition.  
Although the undemanding perceptual secondary task may interfere with processing the 
more involving commercial, it does not consume as much cognitive resources as a cognitive-load 
task. Moreover, the perceptual-load task should make people less susceptible to distracters (e.g., 
mind wandering).  
H4-2: Performing a cognitively undemanding secondary task will decrease mind 
wandering in both commercials, regardless of whether the voice is perceived as more or 
less involving.  
Method 
Subjects and Design. One-hundred and fifty-six students from a large public university in the 
Midwest participated in the study for extra course credits. Participants were randomly assigned 
to one of four conditions of a 2 (perceptual-load task vs. no task) x 2 (interesting vs. boring style 
of delivery) between subjects design.  
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Stimulus Materials. To overcome the potential limitations of using different commercials to test 
the style differences in the previous experiments, more equivalent stimulus materials that control 
other potential content differences was desired. To provide this degree of control, a professional 
producer of broadcast commercials was hired to record target ads. The target product  running 
shoes  was used as it reflects a general interest of the sample group (undergraduate students). 
The product was assigned a fictitious brand name, and an ad was created for it. The content of 
the commercial is shown in Appendix B.  
To vary the narration style for the ad, the content was recorded twice, once in an 
interesting style narration common to most commercials, and again in a flat monotone. The 
content was the same in both versions, as was the announcer. Only his delivery of the message 
differed in the two conditions.  
Forty-six participants listened to one of the two commercials and rated it along a scale 
ranging from 0 (not at all persuasive) to 10 (very persuasive). Pretest results showed the 
interesting voice ad was rated as more persuasive than the mundane voice ad (5.83 vs. 4.19, t = 
4.44, p<.01). 
Procedure.  Participants were given the same instruction as in Study 3. They listened to a series 
of five radio commercials with the target commercial placed at the end. One group was given the 
doodle task employed in the third study. Those participants were provided paper with various 
shapes on the left hand side, with each shape followed by a row of empty boxes. They were 
asked to copy the target shapes into the blank spaces that followed each shape. The second group 
was not given any task.  
  
68 
After hearing the commercials, participants were asked to list their thoughts while 
listening to the commercials. They were told to write down every thought that came into their 
minds, regardless of how relevant they thought these were to the study. They were provided with 
15 “thought boxes” (e.g., rectangular blank boxes) and were instructed to place each thought 
they had in a separate box. They were told to stop at any time if they did not have any more 
thoughts to write down. After completing the thought-listing task, participants were given a 
recognition memory test similar to that used in the previous studies. The measure, shown in 
Appendix C, contained eight items mentioned in the ad and eight items not mentioned in the ad. 
After responding to this measure, participants were debriefed and dismissed.  
Results 
Manipulation check.  Ad characteristics were manipulated successfully.  Participants rated the 
interesting ad as more effectively delivered than the mundane ad (6.86 vs. 5.16, respectively; 
F(1,152) = 4.72, p < .01, 2 = 0.1).   
Recognition. It was hypothesized that there should be an interaction effect between the delivery 
style of the ads and perceptual load on memory. Performing the perceptual-load task (doodling) 
was supposed to facilitate memory for the mundane commercial, but to decrease memory for the 
interesting commercial. This is because the task would interfere with the processing of the 
interesting commercial, making the participants unable to remember the content in the ad. 
However, when the ad is mundane, instead of letting attention drifted to mind wandering, the 
attention would switch to the perceptual-load task. Therefore, the participants should be able to 
remember more content in the ad.  
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 As predicted, the results showed that the interaction between style of the ad and 
perceptual load was significant F(1,152) = 3.76, p< .05, 2 = 0.016. The recognition memory 
results were in the same direction as in Study 3. Perceptual-load task participants demonstrated 
better recognition memory than no-task participants when the target commercial was presented 
in a mundane, uninteresting style (11.43 vs. 10.11, respectively, p<.05). However, the 
participants reported no significant difference in recognition memory for the commercial when it 
was conveyed in an interesting way (10.33 vs. 10.80, respectively, p=n.s.). Thus, H4-1 is 
supported.  
Further analysis examined the pattern of correct responses for content that appear in the 
ads versus the content not presented. When the ad was interesting, people who performed a 
perceptual secondary task showed a slightly greater percentage of correctly recognizing the 
content than those performing no task. However, when the content was more mundane, those in 
the perceptual-load task condition responded correctly to the presented items to a much greater 
extent than those in the no-task group (.74 versus .54, respectively, p<.05) (see Table 6). In 
regard to responses to non-presented items, those in the no-task group performed somewhat 
better than those in the perceptual-load task group for the interesting commercial (.74 versus .64, 
respectively, p<.05).  
Relevant thoughts. Participants were asked to write down their thoughts during the study. This 
thought-listing task is another technique used to assess mind wandering (Seibert and Ellis 1991). 
This technique is considered a retrospective measure and is an alternative to the self-reported 
daydream scale (Smallwood et al. 2002). Unlike the probe-caught method that requires 
interruption during the study (Schooler, Reichle, and Halpern 2005), the thought-listing task is 
suitable for this study because it does not interrupt the participants while they were listening to 
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the commercials. The average number of thoughts written down was 4.86, with 1 being the 
minimum and 15 being the maximum. The average numbers of thoughts were not different 
across the four conditions. 
Two judges blind to the hypotheses coded participants’ thoughts about the commercials. 
Thoughts relating to the commercials or content in the commercials were coded as relevant, with 
other thoughts coded as irrelevant. Table 7 lists examples of relevant and irrelevant thoughts. 
The judges agreed on their classification of 71% of the statements. In cases where disagreements 
arose, the opinion of the third judge was used to resolve the disagreement.  
The proportion of relevant thoughts was computed by dividing the number of relevant 
thoughts by the total number of thoughts each participant provided. Table 8 summarizes these 
findings by task and style. Perceptual-load task participants reported a greater percentage of 
relevant thoughts than no perceptual-load participants (.63 vs. .50, respectively), F (1, 152) = 
5.58, p< .05, 2 = 0.095. These data suggest that as expected, doing a perceptual-load task 
focuses participants to a greater extent on the commercial content. However, the simple effect 
analysis shows that within each ad condition (interesting and mundane), the differences between 
both groups are not significant (p = n.s.)  
Discussion 
This study controlled for possible confounding factors, such as brand names, types of 
products, and the length of the commercials, by hiring a professional ad producer to record 
separate versions of the same commercial. These versions differed only in the style of the 
narration.  
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The recognition results replicated the interaction pattern of results found in Study 3. That 
is, there is an interaction effect between the tasks and the delivery styles of the commercials. 
While both studies find a similar interaction effect, this study differs with study 3 as to what 
most drives this difference. This study finds that participants who performed a perceptual-load 
task reported better recognition memory than the no-task participants when the commercial was 
mundane. The perceptual-load task helps the participants to attend to the mundane ad. In contrast 
to Study 3, this study finds no significant difference in recognition memory between the no-task 
and low perceptual-load task when the commercial is delivered in an interesting (more 
involving) voice. This may be because Study 3 uses different commercials for the interesting and 
mundane conditions. Therefore, the results may have been somewhat influenced by other factors 
(such as brands, types of products, or recognition memory questions). However, this study better 
controls for the stimuli by manipulating only the delivery styles in the commercials.  
Although the perceptual-load task may interfere with the interesting ad, it consumes 
lower cognitive capacity. Therefore, it should make people less susceptible to distracters (mind 
wandering). A greater percentage of the thoughts listed by those performing the secondary task 
are relevant to the commercial, compared to the thoughts people list in the no perceptual-load 
task condition. These thought-listing findings confirm the assumption in Study 3  that a 
perceptual secondary task decreases mind wandering  and provide further evidence that 
perceptual-load task participants pay more attention to the commercials than the no-task 
participants.  
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3.5 Study 5 - The impact of different levels of perceptual load on memory and mind 
wandering 
Study 4 revealed that a low perceptual-load task  doodling  helps people focus their 
attention on ads and decreases mind wandering when participants listen to a mundane 
commercial. In those studies, the doodling task (Andrade 2009) is assumed to represent a low 
perceptual-load task. However, to be sure of this interpretation, it would be useful to show a 
similar affect using a different low perceptual-load task.  Additionally, load theory predicts that 
different levels of perceptual load affect the ability to ignore irrelevant distracters differently and 
that they may affect ad memory differently.  
The objective of study 5 was to utilize a different perceptual task to confirm the prior 
findings and to examine the effect of a low perceptual-load task as compared to a more 
demanding perceptual task on memory and mind wandering. In this study, the task is 
manipulated to reflect either no, low, or high perceptual load based on visual salience (Beck and 
Kastner 2005). When several stimuli appear simultaneously in the visual field, they are not 
processed independently. In fact, these stimuli compete for an individual’s attention. The visual 
salience of a stimulus determines how easily and effortlessly it can be identified independent of 
the number of distracters. Visual salience depends on how easily the stimulus pops out from the 
display (Beck and Kastner 2005). 
The impact of a secondary task is likely to interact with the level of interest the ad 
generates. If the commercial is very interesting, people will devote attention to the ad.  The 
addition of a secondary task should compete with the ad for common attentional resources. The 
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more attentional resources needed, the greater the interference with the advertisement will be. 
This outcome should negatively affect memory for the ad content. Thus: 
H5-1: When the target ad is interesting, memory about the ad is highest when the 
perceptual-load task has no load compared to when the task has low or high load.  
When a commercial is less interesting (or more mundane), it has a harder time drawing 
and sustaining attention to itself. This will result in mind wandering, which will harm memory 
for the ad.  Introducing a secondary perceptual-load task may result in switching primary 
attentional focus to the secondary (perceptual) task. According to load theory, when the primary 
focus is switched to a low-load, undemanding, secondary task, excess attentional capacity 
remains. This capacity is likely to be used for processing the ad resulting in higher memory for 
the ad. However, the high perceptual task will consume greater attentional resources, leaving 
little excess capacity for processing the ad. Therefore, there should be a curvilinear effect of 
perceptual load on memory for a low-interest commercial. That is, a low perceptual-load task 
will lead to higher memory for the commercial content compared to either the no-load or high-
load conditions. 
H5-2: When the target ad is mundane, memory for the ad is highest when the perceptual-
load task has a low load compared to when it has high or no load. 
Lavie and colleagues show that high perceptual load can decrease irrelevant distracter 
interference. This is true whether the irrelevant distracter stems from external or internal sources. 
Forster and Lavie (2009) find that high perceptual load reduces mind wandering, and that this 
task requires a minimal amount of working memory. Therefore, it can be hypothesized that when 
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an ad is high interest, little mind wandering should occur. Introducing a secondary task should 
not change the amount of mind wandering.  
H5-3:  When an ad is interesting, there should be relatively equal levels of mind 
wandering, regardless of the presence of a secondary perceptual-load task.   
When the ad is mundane, mind wandering should naturally occur due to the inability of 
the ad to sustain attention. The introduction of a low perceptual-load secondary task should 
reduce mind wandering. However, if the perceptual load is too high, the task may use up all 
available attentional resources, leaving no space to process the ad or for mind wandering.  
H5-4: When the ad is mundane, mind wandering should be greatest when the perceptual-
load task has no load, and lower when the task has either a low or high load.  
Pretest 
 In the previous study, a doodling task was used to represent a low perceptual-load task. 
However, to more fully test load theory, a new perceptual-load task was created based on Lavie’s 
(1995) visual search and Beck and Kastner’s (2005) visual salience manipulation. Visual 
salience can be manipulated by varying color and orientation of the target object and distracters. 
The modified visual search task was a computer-based game. The objective for players was to 
find target objects from among a number of different objects. In the low perceptual-load 
condition, the target objects were embedded along with another object of different shape and 
color. To make the target objects pop out from the background, there were only two shapes (each 
in a different color) presented on the screen. Distinguishing the color and shape of the targets 
from the distracters made the targets salient. Thus, it was relatively easy to locate the target 
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objects (Beck and Kastner 2005). Because it was easy to distinguish the target object from non-
target ones, few attentional resources would be needed. See Appendix D for the sample of the 
low perceptual-load task screen.  
 In the high perceptual-load task condition, the target objects were embedded among other 
objects resembling it in shape or color. Various shapes (e.g., circles, hexagons, octagons) 
appearing in a variety of similarly-shaded colors (e.g., pink, red, light brown, dark brown) were 
used to make it more difficult for participants to distinguish the target objects from the 
distracters. In order to do so, greater attentional resources should be required. See Appendix E 
for the sample of the high perceptual-load task screen.  
 A pretest was conducted to ensure that the low and high perceptual-load tasks were 
different in their level of difficulty. Twenty undergraduate students in a large university in the 
Midwest participated in the pretest in exchange for extra course credits. They were randomly 
assigned to one of the two conditions (easy vs. difficult task). The goal of the visual search task 
was to find the target objects on the screen. Each time participants clicked on the target object, it 
disappeared from the screen. When all target objects were found, a new screen with a new target 
object appeared. In the pretest, participants were asked to complete the visual search task while a 
radio segment played in the background. The radio segment was a news article about vaccine 
development. The participants were told to continue playing the game until the segment ended. 
Then, they rated the game based on how easy (difficult) the computer task was to play, how easy 
(difficult) it was to find the target objects on the screen, how easy (difficult) it was to ignore the 
non-target objects (0 = very easy, 10 = very difficult), and how distracting the computer task was 
to them (0 = not at all, 10 = very distracting).  
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 The pretest results show that participants rated the high perceptual-load task more 
difficult to play [Mhigh load = 4.5 vs. Mlow load = 1.8, F(1,18) = 10.92, p<.01, 
2
 = 0.38]. 
Respondents also indicated it was more difficult to find the target objects in the high perceptual-
load condition [Mhigh load = 5.2 vs. Mlow load = 1.7, F(1,18) = 13.49, p<.01, 
2
 = 0.43] and more 
difficult to ignore the non-target objects [Mhigh load = 6.6 vs. Mlow load = 2.4, F(1,18) = 18.29, 
p<.001, 2 = 0.50] in this condition than in the low-load condition. Lastly, they reported that 
the high perceptual-load task was more distracting [Mhigh load = 7.4 vs. Mlow load = 5.5, F(1,18) = 
3.57, p<.08, 2 = 0.17]. Thus, respondents consistently perceived the high-load task to be more 
demanding. 
 In addition, the participants completed an attention allocation task. They were told about 
mind wandering and that it could occur when people did not pay attention to the task on hand. 
Then, they were told that they had 100 points to represent their total attention and they were 
asked to assign these points among three possible foci of attention that might have occurred 
during the study: the radio spot task, the computer task, and mind wandering. The attention 
allocation results showed people in the easy task (low perceptual load) condition allocated more 
attention to the radio spot than those in the difficult task condition [Measy = 29 vs. Mdifficult = 14.5, 
F(1,18) = 8.75, p<.01, 2 = 0.33]. Both groups allocated approximately the same number of 
attention points to the computer tasks [Measy = 53 vs. Mdifficult = 57.5, p = n.s.]. The difficult task 
group (high perceptual load) allocated slightly higher scores to mind wandering than the easy 
task group, but this difference did not achieve statistical significance [Mdifficult = 28 vs. Measy = 
18, p = n.s.] (See Table 9). The pretest results found that the computer task worked as intended. 
The high perceptual-load task was perceived as more difficult than the low perceptual-load task. 
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Moreover, the attention allocation scores reported that participants in the easy task condition 
were more likely to sustain attention to the radio spot than those in the difficult task condition.  
Main Study 
Subjects and Design. One hundred and twelve undergraduate students from a large public 
university in the Midwest participated in the study in exchange for extra course credits. 
Participants were randomly assigned to one of the six conditions of a 3 (no task/ low perceptual/ 
high perceptual-load task) x 2 (interesting vs. mundane commercial) between subjects design.  
Procedure. Participants were told that the purpose of the study was to determine reactions to 
commercials of the sort that people encounter on radio, TV or other media in everyday life.  
Participants listened to a series of commercials much as they would if they actually 
encountered them while listening to the radio at home. They were told that later they would be 
asked some questions about the commercials. Five radio ads played before the target 
commercial in each condition; these filler ads were the same in every condition. 
In the no-load conditions, participants only listened to the commercials without 
performing any task. In the perceptual-load task conditions, participants were given the 
following additional instructions: 
“When people listen to the radio outside the laboratory, they often do something else at the same 
time. To simulate these conditions as closely as possible, we would like you to play a computer 
game while listening to the commercials.  
To simulate the conditions where people are always doing another task while listening to the 
radio outside the laboratory, you will be playing the computer game while the commercials are 
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playing. When all target objects disappear from the screen, a new screen with a new target object 
will show up. Please continue playing until the commercials end. This is not a competition to see 
how fast you can go or how many you can find, rather the task is something you might do while 
listening to the radio outside the laboratory.” 
To make sure that they correctly understood the task, participants were given a chance to 
practice the game before the commercials started playing. When they were ready, they clicked on 
a button to proceed to the study. After the commercials finished playing, they completed a 
recognition memory test consisting of 16 statements. Half had been included in the commercial; 
the other half had not. Participants were asked to read each statement and indicate whether it had 
been mentioned in the ad.  
Following the recognition memory task, participants completed a Daydream scale used in 
the previous studies. This scale was modified from one used by Smallwood et al. (2002), and 
was used to measure task-unrelated thoughts (mind wandering). Participants rated how often 
each of these thoughts came into their minds during the study. Responses for each type of 
thought were assessed on an 11-point scale ranging from “never” to “very often”.  
Results 
Manipulation check.  Overall, participants rated the interesting commercial as more persuasive 
than the mundane commercial [Minteresting = 5.56 vs. Mmundane = 4.75, F(1,110) = 4.03, p<.05, 
2
 
= 0.04]. It was also rated as being better delivered [Minteresting = 6.27 vs. Mmundane = 5.46, F(1,110) 
= 4.43, p<.05, 2 = 0.04].  
 The high perceptual-load task was rated as being more difficult to complete than the low 
perceptual-load task [Mhigh load  = 4.36 vs. Mlow load = 1.85, F(1,64) = 32.45, p<.001, 
2
 = 0.34]. 
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The high perceptual load was also considered to be more distracting [Mhigh load  = 7.39 vs. Mlow 
load = 5.42, F(1,64) = 11.91, p<.01, 
2
 = 0.16]. Therefore, both the commercial and task 
manipulations were considered to have worked as intended.  
Recognition. Recognition memory was used to measure memory about the target commercial. 
Hypotheses 5-1 and 5-2 predict differential effects of load on memory for the high interest and 
low interest conditions.  If this occurs, it should appear as an interaction effect between 
commercial type and load. As expected, there was a significant two-way interaction effect of the 
perceptual load and commercial interest on recognition memory [F(2,106) = 9.81, p<.01, 2 = 
0.16]. The results show that participants in the no perceptual-load condition reported the highest 
recognition memory when the commercial was interesting [Mno load  = 11.95 vs. Mlow load  = 10.53 
vs. Mhigh load = 11]. The no perceptual-load condition was significantly higher than the other two 
conditions combined (p<.05). Therefore, H5-1 was supported.  
However, as predicted, when the commercial was mundane, participants who performed 
a low perceptual-load task (easy condition) reported the highest recognition memory. Post hoc 
comparisons using the Bonferroni test indicated the mean score for the low perceptual-load task 
[Mlow load  = 12.29, SD = 2.28] was significantly higher than the no-task condition [Mno load  = 
9.23, SD = 1.99]. However, it was not significantly different from the high perceptual-load 
condition [Mhigh load = 11.05, SD = 2.92]. Thus, H5-2 was partially supported.  
Mind wandering. Hypotheses 5-3 and 5-4 addressed the impact of perceptual load and 
commercial interest level on mind wandering.  Perceptual load was expected to impact mind 
wandering when the commercial was low interest (H5-4), but not when it was high interest (H5-
3).  Thus, a two-way interaction on mind wandering was expected here. 
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The Daydream scale was used to assess the amount of mind wandering respondents 
engaged in during the task (Cronbach’s alpha = 0.68). As predicted, the two-way interaction 
between the perceptual load and commercial interest on mind wandering was found to be 
significant [F(2,106) = 7.64, p<.01, 2 = 0.13]. As hypothesis 5-3 indicated, when the 
commercial was high interest, mind wandering scores were not significantly different across the 
3 conditions [Mno load  = 4.62 vs. Mlow load  = 5.4 vs. Mhigh load  = 5.86, p = n.s.]. However, when the 
commercial was low interest, participants who were in the low perceptual-load task condition 
reported less mind wandering than those in the other two conditions. Post hoc comparisons using 
the Bonferroni test indicated the mean score for the low perceptual-load task [Mlow load  = 3.75, 
SD = 1.22] was significantly lower than the no-load condition [Mno load  = 5.43, SD = 1.51]. 
Similarly, the mean score for the high perceptual-load task [Mhigh load = 4.57, SD = 1.08] was 
significantly higher than the no-load condition.  However, the difference between the low 
perceptual-load and high perceptual-load conditions was not significant. Thus, the results show 
that both H5-3 and H5-4 were supported.  
Mediation analysis. It was believed that the perceptual-load task should help recognition 
memory about the ads by preventing mind wandering when the ad is low interest. Three separate 
mediation analyses were conducted to test whether mind wandering mediated the effect of 
different levels of perceptual load (no, low, or high load) on recognition memory in the low 
interest condition. The three levels of perceptual load are independent from each other and do not 
represent a linear relationship. Therefore, separate analyses are needed. In the no-load condition, 
the mediation analysis was conducted using the no-load condition versus the other two. A similar 
approach was applied to conduct the analyses for the low and high-load conditions. As reported 
below, the analyses of the low perceptual-load condition versus the other two conditions (no and 
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high load) found that mind wandering mediated the relationship between the perceptual load and 
recognition memory in the low perceptual-load condition, but not in the no-load or high 
perceptual-load condition.  
The initial prerequisites (Baron and Kenny 1986) for mediation were satisfied in the low 
perceptual-load condition. As Figure 4 illustrates, there was a significant initial relationship 
between low perceptual-load and recognition memory (dependent variable) ( = 0.39, p<.05). 
Perceptual load also had a significant inverse relationship with mind wandering (mediator) ( = -
0.41, p<.05). Consistent with the third condition for mediation, there was a significant inverse 
relationship between the mediator (mind wandering) and the dependent variable (recognition 
memory) ( = -0.43, p<.05). The final test for mediation found that the relationship between low 
perceptual load and recognition memory was no longer significant after controlling for mind 
wandering (mediator) ( = 0.25, p = n.s.). Therefore, the relationship between low perceptual 
load and recognition memory was mediated by mind wandering in the mundane commercial 
condition.  
 The mediation analysis found no significant relationship between the load, mind 
wandering, and recognition memory in the interesting commercial conditions as well as the no-
load and the high-load conditions when the commercial is mundane. In the no perceptual-load 
condition, the mediation analysis was conducted using the no-load condition versus the other 
two. When following Baron and Kenny (1986), the first step of the analysis showed that there 
was a significant inverse initial relationship between no load and recognition memory (dependent 
variable) ( = -0.44, p<.05). Perceptual load also had a significant relationship with mind 
wandering (mediator) ( = 0.42, p<.05). Consistent with the third condition for mediation, there 
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was a significant inverse relationship between the mediator (mind wandering) and the dependent 
variable (recognition memory) ( = -0.43, p<.05). However, the final test for mediation was not 
met since controlling for mind wandering (mediator) did not change the relationship between no 
task and recognition ( = -0.32, p<02).  
 In the high perceptual-load task condition, the analysis failed to meet the first 
requirement when the relationship between the high perceptual-load task and memory was not 
significant ( = 0.086, p = n.s.). Therefore, mind wandering does not mediate the relationship 
between high perceptual-load task and memory.  
Discussion 
This study confirms the findings from the doodling task used in Study 3 and 4 by 
applying another task similar to what is often used in tests of load theory. These findings should 
remove any concerns that the doodling task used in the previous studies might not be a low 
perceptual-level task.  When using either doodling or the visual search task, low perceptual-load 
tasks enhanced memory for the commercials.   
This study also tested how different levels of perceptual load affect the ability to ignore 
irrelevant distracters and attention to the ad. Theoretically, a high perceptual-load task is 
supposed to make participants ignore distracters completely, while the low perceptual-load task 
leaves them some processing capacity. The results of this study show that in situations where the 
commercial is interesting, performing any type of perceptual-load task interferes with the 
processing of the ad and decreases recognition memory. If increasing consumer knowledge is an 
important objective of an interesting ad, it is therefore critical that the ad grab and maintain full 
attention from the outset. 
  
83 
However, for some ads, such as those that are more informational or factually rich, (and 
therefore probably less entertaining), grabbing and holding consumers’ attention may be very 
difficult.  Even in the absence of finding something else to do, many people are likely to engage 
in mind wandering when they encounter these ads.  In this type of situation, the results here 
suggest that engaging in a task with a low level of perceptual load may actually improve 
consumers’ memory for the content of the ad by reducing mind wandering, and therefore 
keeping the focus external rather than internal.  
Study 4 reveals that adding a low perceptual-load task increases the number of relevant 
thoughts. Using another task that is more directly related to load theory, Study 5 shows that the 
effect is driven by decreased mind wandering in the mundane commercial condition, but not 
significant when the commercial is interesting. Furthermore, the mediation analysis reveals that 
mind wandering mediates the relationship between the low perceptual-load task and the 
recognition memory when the commercial is mundane.  
 Study 5 shows how different levels of perceptual load in a task affect both memory for an 
ad and mind wandering when consumers are exposed to both interesting and mundane versions 
of a commercial. It finds that any level of perceptual load can interfere with the processing of an 
interesting commercial, whereas low perceptual load can aid attention and memory for a 
mundane ad. Study 2 shows that a task with some cognitive load also interferes with the 
processing of a mundane ad. Load theory also looks at different levels of cognitive load and how 
they interfere with distracter processing (Lavie 1995; Lavie and De Fockert 2005). Therefore, it 
is important to compare the two types of load, cognitive and perceptual, at different levels, and 
look at how they affect memory for ad content and mind wandering. 
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3.6 Study 6 – Different levels of cognitive load on memory and mind wandering 
 Studies 2-5 demonstrate that both cognitive and perceptual-load tasks interfere with the 
processing of an interesting commercial. This is consistent with research suggesting that 
engaging in a secondary task can harm performance on one or both tasks (Monsell 2003; Pashler 
1994). The more interesting effects occur when the commercial is mundane. In this situation, 
perceptual and cognitive-load tasks show different results. A low perceptual-load task aids 
attention to the mundane commercial and increases memory for the ad. Study 2 shows that 
cognitive load decreases commercial memory and mind wandering. The objectives of Study 6 
are to examine how different levels of cognitive load affect consumers’ memory for a mundane 
ad and their susceptibility to mind wandering and show the effects of perceptual-load tasks in the 
same study.  
 Because there are two types of load  cognitive and perceptual  in this study, the 
hypotheses will be developed for the impact of various load conditions on memory and mind 
wandering accordingly. First, the hypotheses are developed for the impact of cognitive load, 
followed by the impact of perceptual load on memory. Then, differences in the two levels (high 
versus low) of the two types (cognitive versus perceptual) of load on memory and how they are 
different from the no-load condition are discussed. Following the set of hypotheses on memory, 
another set of hypotheses on mind wandering is developed using the same sequence. That is, 
hypotheses about the impact of cognitive load and perceptual load on mind wandering are 
developed respectively. Finally, differences in the levels of load on mind wandering are 
discussed  as well as how they are different from the no-load condition. The last hypothesis 
deals with the mediation effect of mind wandering.  
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Cognitive load on memory 
Goal-directed behavior requires top-down control of attention, so that attention is 
allocated to goal-relevant stimuli rather than goal-irrelevant stimuli (Lavie and De Fockert 
2005). These functions are typically associated with working memory (Baddeley 1996). Lavie et 
al. (2004) demonstrate that an ability to actively control selective attention depends on the level 
of cognitive load, which is determined by one’s working memory. Cognitive load constrains the 
availability of processing resources and accessibility to memory (Shiv and Huber 2000; Srull and 
Wyer 1989). A task that adds cognitive load will decrease available working memory. The 
higher the cognitive load, the lower the memory. Therefore, the high cognitive-load condition 
should lead to lower memory for the mundane ad, compared to the no-load and low cognitive-
load conditions. There should be a linear decline in memory when the level of cognitive load in 
the task increases.  
H6-1:  When cognitive load in a secondary task increases, memory for the mundane ad 
will decrease. Memory will be highest when there is no load and lowest when the 
cognitive load of the task is high.  
Perceptual load on memory 
According to load theory, when the focus of attention is shifted to an undemanding, low-
perceptual load, secondary task, excess attentional capacity remains. The low perceptual-load 
task tends to compete with mind wandering for attention. The excess attentional capacity will 
likely be used for processing the ad. This results in higher memory for the ad. However, a high 
load perceptual task will consume greater attentional resources, leaving little excess capacity for 
processing the ad. Therefore, there should be a curvilinear effect of perceptual load on memory 
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for a low interest commercial. That is, a low perceptual-load task will lead to higher memory for 
the commercial content compared to either the no-load or high-load conditions. 
H6-2:  When perceptual load in a secondary task is low, memory for the mundane ad will 
be higher than when perceptual load in the secondary task is high, or if there is no 
load.  
Cognitive load on mind wandering 
When mind wandering occurs, it can impair the performance of another task (Smallwood 
et al. 2007) and retrieval of information from memory (Seibert and Ellis 1991). When a task with 
some level of cognitive load was added in Study 2, it made the task become the focus of 
attention. Instead of letting their minds wander off from paying attention to the mundane 
commercial alone, people shifted their attention to the cognitive-load task, resulting in a decline 
in mind wandering. When the task has a high cognitive load, it should use a higher level of 
working memory and make people pay more attention to the task, compared to when the task is 
low in cognitive load. Therefore, mind wandering should be lower when cognitive load in the 
task is high than when it is low or when there is no load.  
H6-3: When cognitive load in the task is high, mind wandering will be lower than when 
the cognitive load in the task is low, or if there is no task (no load). 
Perceptual load on mind wandering 
When the ad is mundane, mind wandering will naturally occur due to the inability of the 
commercial to sustain people’s attention. The introduction of a low perceptual load secondary 
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task should reduce mind wandering. However, if the perceptual load is too high, the task may use 
up all available attentional resources, leaving no space to process the ad or for mind wandering.  
H6-4: When the perceptual load in the task is low, mind wandering will be lower than 
when the perceptual load in the task is high, or if there is no task (no load). 
H6-5: Mind wandering mediates the relationship between the low perceptual-load task 
and recognition memory. 
Study 
Subjects and Design. One hundred and forty-seven undergraduate students from a large public 
university in the Midwest participated in the study in exchange for extra course credits. 
Participants were randomly assigned to one of the five conditions of a 2 (low vs. high perceptual-
load task) + 2 (low vs. high cognitive-load task) and a no-task condition (control) between 
subjects design.  
Procedure. Participants were told that the purpose of the study was to determine reactions to 
commercials of the sort people encounter on radio, TV or other media in everyday life.  
Participants listened to a series of commercials much as they would if they actually 
encountered them while listening to the radio at home and were told they would later be asked 
some questions about the commercials. Five radio ads played before the target commercial. 
The target commercial was the mundane commercial.  
In the no-task conditions, participants only listened to the commercials without 
performing any task. In the perceptual-load task conditions, participants were asked to 
complete the same computer task with the same low and high perceptual-load manipulations as 
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in Study 5. In the low perceptual-load condition, the target objects were embedded along with 
another object of different shape and color, making it easier to distinguish the target objects 
from non-target ones. In the high perceptual-load task condition, the target objects were 
embedded among other objects with similar shapes and colors. Therefore, it was more difficult 
to locate the target objects. The respondents were given the same instruction as in Study 5 to 
perform a computer game while listening to the commercials in order to simulate the situations 
where people perform other tasks while encountering ads. To make sure they correctly 
understood the task, participants practiced the game before the commercials started playing. 
After the commercials ended, they completed a recognition memory test and a Daydream scale 
(Smallwood et al. 2002).  
The cognitive-load manipulation was the same as Study 2, which was modified from 
those used by Lavie et al. (2004). The task was to memorize a number. In the low cognitive-load 
condition, respondents memorized a two-digit number, whereas others in the high cognitive-load 
condition memorized a 6-digit number. While listening to commercials, a sequence of dots and 
single digit numbers were flashed on the computer screen at random intervals. A total of ten 
numbers and/or dots were flashed on the screen during the commercial. The participants were 
told to remember the numbers that appeared, and that they would be asked to report the numbers 
in the sequence in which they appeared on the screen when the commercial ended. In the low 
cognitive-load condition, there were only two single-digit numbers and eight dots. In the high 
cognitive- load condition, six numbers and four dots were shown. While the commercials were 
playing, a sequence of numbers and dots were flashed on the computer screen at random 
intervals. The last number in the sequence was flashed before the beginning of the target (last) 
commercials. In the no-task condition, participants only saw a blank screen.  
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To make sure they understood the task, participants were given an opportunity to 
practice. A mix of random three single-digit numbers and three dots were flashed on the screen 
and they had to report the sequence of those numbers at the end. When they were ready, the 
participants clicked on a button to proceed to the study. After the commercials ended, they 
reported the sequence of the numbers shown to gauge their accuracy. Four students (3 in the high 
cognitive-load condition and 1 in the low cognitive-load condition) did not report the number 
correctly. Therefore, they were not included in the analysis. Following this procedure, 
respondents filled out the recognition memory test and Daydream scale (Smallwood et al. 2002).  
Results 
Manipulation check. The high perceptual-load task was rated as being more difficult to play than 
the low perceptual-load task [Mhigh perceptual load  = 4.80 vs. Mlow perceptual load = 1.73, F(1,58) = 49.09, 
p<.001, 2 = 0.46]. The high perceptual load was also considered to be more distracting [Mhigh 
perceptual load  = 7.73 vs. Mlow perceptual load = 5.17, F(1,58) = 17.37, p<.001, 
2
 = 0.23]. Therefore, 
the manipulation of the perceptual-load task was considered to have worked as intended.  
 The numbers in the high cognitive-load task were rated as being more difficult to 
memorize than the low cognitive-load task [Mhigh cognitive load  = 3.00 vs. Mlow cognitive load = 1.56, 
F(1,56) = 7.55, p<.01, 2 = 0.12]. Thus, the cognitive-load task manipulation was also 
considered to be successful.  
Recognition. Because cognitive load decreases available working memory, it was hypothesized 
that individuals will lose the ability to control their selective attention. Respondents in the higher 
the cognitive load, the lower the memory. Therefore, the high cognitive-load condition was 
expected to lead to lower memory for the mundane ad, compared to the no-load and low 
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cognitive-load condition. The high cognitive-load (6 digit-number) condition did report slightly 
lower recognition memory than the other two conditions [Mhigh cognitive load  = 9.92, SD = 1.89, 
Mlow cognitive load  = 10.84, SD = 1.73, Mno load  = 10.24, SD = 2.10]. However, post hoc 
comparisons using the Bonferroni test indicated that there was no significant difference among 
the three conditions. Therefore, H6-1 was not supported.  
The low perceptual-load task was expected to lead to a lower amount of mind wandering 
compared to the high perceptual-load task and the control condition. The results showed that 
participants who performed a low perceptual-load task had the highest memory compared to the 
other two conditions. Post hoc comparison using the Bonferroni test indicated the mean score for 
the low perceptual-load task [Mlow load  = 12.10, SD = 1.34] was significantly higher than both the 
control condition [Mno load  = 10.24, SD = 2.10, p<.01] and the high perceptual-load task [Mhigh 
percceptual load  = 9.92, SD = 1.61, p=.05]. The high perceptual-load task was not significantly 
different from the control condition (p = n.s.). Thus, H6-2 was supported.  
Mind wandering. The Daydream scale was used to assess the amount of mind wandering 
respondents engaged in during the task (Cronbach’s alpha = 0.70). The high cognitive-load task 
was expected to use higher working memory than the low cognitive-load task or no task. 
Therefore, mind wandering should be lowest for the high cognitive-load task compared to the 
other two conditions. The high cognitive-load task showed slightly lower mind wandering than 
the low cognitive-load and the control condition. [Mhigh cognitive load  = 4.85, SD = 1.19, Mlow cognitive 
load  = 4.91, SD = 1.44, Mno load  = 5.36, SD = 1.47]. However, post hoc comparisons using the 
Bonferroni test indicated no significant difference among the three conditions. Therefore, H6-3 
was not supported.  
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 For perceptual-load, the low perceptual-load task was expected to have the lowest mind 
wandering because of its ability to sustain attention and leave some cognitive capacity to process 
the ad. As expected, the low perceptual-load task participants reported the lowest mind 
wandering compared to the other two conditions. Post hoc comparison using the Bonferroni test 
indicated the mean score for the low perceptual-load task [Mlow load  = 3.84, SD = 1.23] was 
significantly lower than the control condition [Mno load  = 5.36, SD = 1.47, p<.01].  However, the 
low perceptual-load task was not significantly different from the high perceptual-load task [Mhigh 
percceptual load  = 4.55, SD = 1.38, p= n.s.]. This result replicated Study 5 and only partially supports 
H6-4.  
Mediation analysis. Similar to Study 5, the perceptual-load task should help recognition memory 
about the ads by preventing mind wandering when the ad is low interest. Three separate 
mediation analyses were conducted to test whether mind wandering mediated the effect of 
perceptual load on recognition memory in the low interest condition. Similar to Study 5, each 
analysis was conducted by looking at the condition of interest versus the other two. The analyses 
of the low perceptual-load condition versus the other two conditions (no load and high load) 
found that mind wandering mediated the relationship between the perceptual load and 
recognition memory.  However, a meditational relationship was not found in the no-load or high 
perceptual-load conditions. 
Two prerequisites (Baron and Kenny 1986) for mediation were satisfied in the low 
perceptual-load condition. As Figure 5 illustrates, there was a significant initial relationship 
between low perceptual load and recognition memory (dependent variable) ( = 0.37, p<.05). 
Low perceptual load also had a significant inverse relationship with mind wandering (mediator) 
( = -0.35, p<.05). Consistent with the third condition for mediation, there was a significant 
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inverse relationship between the mediator (mind wandering) and the dependent variable 
(recognition memory) ( = -0.31, p<.05). The final step needed to support a meditational effect 
found that the relationship between low perceptual load and recognition memory was no longer 
significant after controlling for the mind wandering (mediator) ( = 0.26, p = n.s.). Therefore, the 
relationship between low perceptual load and  recognition memory was mediated by mind 
wandering in the mundane commercial condition.  
In the control condition, the mediation analysis was conducted using the control 
condition versus the other two. When following Baron and Kenny (1986), the first step of the 
analysis showed that there was a significant inverse initial relationship between no load and 
recognition memory (dependent variable) ( = -0.33, p<.05). Perceptual load also had a 
significant relationship with mind wandering (mediator) ( = 0.36, p<.05). Consistent with the 
third condition for mediation, there was a significant inverse relationship between the mediator 
(mind wandering) and the dependent variable (recognition memory) ( = -0.31, p<.05). 
However, the final test for mediation was not met since controlling for mind wandering 
(mediator) did not eliminate or reduce the relationship between no task and recognition ( = -
0.26, p<03). Mind wandering does not mediate the relationship between no perceptual-load task 
and memory. In the high perceptual-load task condition, the analysis failed to meet the first 
requirement since the relationship between the high perceptual-load task and memory was not 
significant ( = -0.058, p = n.s.). Therefore, mind wandering does not mediate the relationship 
between high perceptual-load task and memory. Thus, the mediation analysis found no 
significant effect in the cognitive-load conditions or in the no task or high perceptual-load 
conditions. Therefore, mind wandering did not mediate the relationship between the cognitive 
load and memory.  
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Discussion 
This study compares how different levels of cognitive versus perceptual load affect 
consumers’ memory for a mundane ad and mind wandering. In order to study cognitive load and 
its effect on distracter processing, load theory (Lavie 1995; Lavie and De Fockert 2005) 
examines different levels of cognitive load and finds that high cognitive load makes people more 
easily distracted by irrelevant distracters. Study 2 had examined the effects of cognitive load on 
processing of the commercials. It found that cognitive load interferes with the processing of the 
interesting commercials. However, Study 2 only introduced a moderate level of cognitive load. 
In order to more fully test load theory, this study extends Study 2 by examining two levels of 
cognitive load (low and high). It also compares recognition memory and mind wandering at 
different levels of cognitive load with those found for low and high perceptual load. Since the 
previous studies reported an interference effect of both cognitive and perceptual-load tasks on 
the interesting commercial but found different effects of load when the commercial was 
mundane (Study 4), this study only looks at the effects on a mundane target commercial.  
The perceptual load results replicate Study 5 by showing that the respondents in the low 
perceptual-load task condition had higher memory for the target commercial compared to those 
in the high-perceptual load, or no-load task conditions.  This is because the low perceptual load 
actually improves consumers’ memory for the content of the ad by reducing mind wandering 
and, therefore, keeping the focus on the commercial. However, though respondents in the high 
cognitive load condition report slightly lower recognition memory, the scores in the cognitive-
load task conditions (no, low, high load) are not significantly different from each other. This is 
also true for the mind-wandering data.  
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Mind wandering is also reduced when consumers perform a low perceptual-load task, 
compared to a high perceptual-load task or a no-load task, as found in Study 5. The mediation 
analysis confirms that the relationship between the low perceptual load and recognition memory 
is driven by mind wandering. However, mind wandering does not mediate the relationship 
between the high perceptual-load task and memory for the ad, or the relationship between 
cognitive load and memory for the ad.   
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CHAPTER 4 
GENERAL DISCUSSION 
4.1 Overview 
 This dissertation explores the relationship between multitasking, mind wandering and the 
ways different characteristics of a secondary task – cognitive or perceptual – affect memory for 
ad content. It focuses particularly on memory for the ad because this outcome will help 
marketers determine how much information consumers can retain after ad exposure. Another 
variable of interest is mind wandering, because it is a hidden feature that interferes with 
attention. Marketers need to understand that consumers are frequently not interested in the ad 
messages to when they are exposed.  In such situations, consumers may look to engage in other 
activities while the ad is present.  In the absence of other activities, they may simply allow their 
minds to wander.  Therefore, marketers need to learn when, and in what exposure situations, 
mind wandering is likely to occur and how to reduce it, thereby improving memory for the brand 
message. In this dissertation, six studies demonstrate when mind wandering occurs, and how 
perceptual and cognitive load secondary tasks can influence mind wandering and memory for the 
ad content. 
 The results from the six studies can be divided into three major areas. The first 
demonstrates that different types of ads (interesting versus mundane) can affect consumers’ 
memory about the ad message and mind wandering. This effect is shown in Study 1. The second 
major area of findings stems from examining the impact of cognitive-load tasks on memory and 
mind wandering. This phenomenon is examined in Studies 2 and 6.  Finally, results from Studies 
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3 to 6 show how perceptual load tasks affect both memory for ads and mind wandering. Table 12 
summarizes the hypotheses and findings across the six studies.  
4.1.1 Mundane versus interesting commercials 
 Study 1 was designed to test how different types of an ad – interesting or mundane – 
affected consumers’ attention to the message. When the target commercial is interesting, 
participants reported higher recognition memory about the commercial and indicated that it was 
easier to attend to than when the target commercial was mundane. This suggests the interesting 
commercial attracts and sustains more attention to the message than the mundane target 
commercial, and that there is less interfere with message processing.   
 Although the difference in mind wandering score for the mundane and interesting 
commercial does not achieve statistically significance, it is in the expected direction. That can be 
because the questions in the daydream scale ask about specific kinds of thoughts and may not 
include all possible topics of mind wandering. It is also a self-report scale, which participants 
may not be sufficiently aware of their mind wandering. Future research may try to use alternative 
measure of mind wandering such as the self-caught method (Smallwood and Schooler 2006). 
Despite the insignificant difference in mind wandering scores between the interesting and 
mundane condition, Study 1 displays a significant association between mind wandering and 
recognition memory. It shows an inverse relationship between recognition memory and mind 
wandering, such that when mind wandering increases, recognition memory about the target 
commercial decreases. Mind wandering may therefore interfere with consumers’ attention to the 
commercials, and when it occurs, with memory about the commercial deteriorates. 
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4.1.2 Cognitive-load effects 
 As suggested by load theory (Lavie 1995), different types of task load impact consumers’ 
selective attention, memory, and mind wandering. Studies 2 and 6 examined the situations where 
consumers engage in a cognitive-load task while encountering an ad. Study 2 introduces a task 
with some cognitive load and finds that recognition memory is significant decreased when there 
is a cognitive load compared to when there is no task.  More specifically, the findings show that 
the recognition memory for the interesting commercial decreases when cognitive load increases, 
but this difference was not significant for the mundane commercial. The effect of load on 
memory likely occurs because a cognitive-load task uses working memory capacity and 
constrains the availability of processing resources (Shiv and Huber 2000). As a result, there is 
not enough capacity left to process the commercials. This effect is more prominent for the 
interesting ad in part because recall in the no load conditions is lower to start with in the 
mundane ad as compared to the more interesting commercial. 
  Study 2 reveals that the cognitive task also interferes with processing of the interesting 
commercial, making people more susceptible to a distracter (mind wandering). When people 
listened to an interesting commercial, their levels of mind wandering were higher when 
participants perform a cognitive-load task, compared to when they did not perform any task. 
However, when people listened to a mundane commercial, those who performed a cognitive load 
task did not have a significant difference in mind wandering from those in the no-task condition, 
though the cognitive-load group demonstrated slightly less mind wandering compared to the no-
load group. This may be because attention was shifted to the number task in the mundane 
commercial condition. However, the cognitive-load task could not completely prevent mind 
wandering from occurring, because cognitive load usually results in lower working memory 
  
98 
space (Baddeley 1996). Such tasks decrease the ability to control selective attention and 
increases the chance of distracter interference (Lavie and De Fockert 2005; Conway et al. 2001). 
Although attention might be shifted to the cognitive-load task, the nature of the task might still 
interfere with the ability to control selective attention and leave the chance for mind wandering 
to occur. That would explain why there was no significant difference between the cognitive-load 
group and no-load group in the mundane conditions.  
 The findings from Study 6 also include a comparison of different levels of cognitive load. 
Study 2 looks at one level of cognitive load  a moderate cognitive load task. In order to further 
test how load theory (Lavie and De Fockert 2005) affects irrelevant distracter interference, Study 
6 extends Study 2 by adding two levels of cognitive load – low and high -- to the task and tested 
it with mundane commercials. Though respondents in the high cognitive load condition report 
slightly lower memory scores, recognition scores across the cognitive-load task conditions (no, 
low, high load) are not significantly different from each other. This is also true for the mind-
wandering data. Although the high cognitive-load task shows slightly lower mind wandering 
than the low cognitive-load and the control condition, there is no significant difference among 
the three conditions. 
A theoretical issue suggests a possible explanation to for the lack of significant 
differences with cognitive load in the Study 6 results. Kim et al. (2005) proposes that different 
types of cognitive (working memory) load might have different effects on attention depending on 
whether the processing mechanism needed for cognitive load overlaps with those mechanisms 
needed to process the target and distracter or not. They find that the interference effect of 
cognitive load on the primary task only occurs when the type of cognitive load overlaps with the 
type of information required for the task. However, when the type of cognitive load is different 
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from the primary task, no interference effect emerges. Moreover, when the type of cognitive load 
overlaps with the distracter, the performance on the primary task increased. Park et al. (2007) 
pair a cognitive load task with a similar or different matching task that required focusing on 
targets while ignoring distracters. They find that distracter interference only increases when 
items in the cognitive-load task share the same processing mechanisms with the target in the 
matching task. On the contrary, when the items in the cognitive-load task share the same 
processing mechanisms with the distracter,  distracter interference decreases. 
 The cognitive load manipulation in this study was highly visual, while the target 
commercial was auditory. Therefore, different processing mechanisms might be needed for both. 
According to Kim et al. (2005), when the type of processing needed for the cognitive-load task is 
different from that of the primary task, the interference effect may be minimized. That might be 
why there is no significant difference in the recognition memory between the cognitive load 
conditions and the no-task condition. Future research should try to match the types of processing 
needed for the cognitive-load manipulation and the commercials. Another study could change 
the cognitive-load manipulation to an auditory and ask participants to monitor the digits that 
would be randomly played during the commercials.  
4.1.3 Perceptual-load effects 
 The primary focus of most of the studies in this dissertation is on perceptual load because 
load theory predicts some amount of perceptual load can actually prevent distracter interference, 
and thereby increase attention to a primary task. Study 3 and 4 look at a perceptual load task that 
consumers perform in everyday life, and how the task impacts memory for advertising content 
and mind wandering.  
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 Study 3 incorporates a low perceptual-load task (doodling) by Andrade (2009) and tests 
its effect using commercials similar to those in Studies 1 and 2. The results report an interaction 
effect of commercial type and perceptual load. When the commercial is interesting, performing a 
secondary task distracts consumers from carefully attending to the commercial content, leading 
to poorer recognition performance. However, when participants are exposed to a mundane 
commercial, performing a cognitively undemanding perceptual secondary task does not interfere 
with the attention to the commercials as much. The interaction effect is mainly driven by the 
significant difference between the no task and low perceptual-load task condition when the 
commercial is interesting.  
 The target commercials used in Study 3 are existing commercials. The effects attributed 
to ad interest may be confounded by potential differences in brand names, or by the types of 
products featured in the commercials. Moreover, using different ads to represent interesting and 
mundane presentations allows for the possibility that are other elements in one or both ads that 
are actually responsible for the differences found in Study 3. The results may not be due to just 
the difference in interest level. Therefore, Study 4 rules out this possibility by controlling for 
these factors, and by utilizing two versions of the same ad that differ only in the narrator’s 
inflections to make the versions more, or less, interesting.  
A professional producer recorded the target commercials in Study 4. The product was 
assigned a fictitious brand name, and an ad was created for it. To vary the narration style for the 
ad, the content of the ad was recorded twice, once in an interesting narration style common to 
most commercials, and the other in a flat, monotone style. The content was the same in both 
versions, as was the announcer. Similar to Study 3, there is an interaction effect of the delivery 
style (type) of commercials and perceptual load. Participants who performed a perceptual-load 
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task demonstrate better recognition memory than the no-task participants when the commercial is 
mundane, but no difference when the ad is interesting. The perceptual-load task helps 
participants attend to the mundane ad. As mentioned before, Study 3 uses existing commercials 
as target ads. Therefore, there may be confounding factors in terms of brand names, product 
types, or the lengths of the two commercials. Moreover, since the content of the commercials 
were different, the sets of questions measuring recognition memory were different. Study 4 
controls for these factors and finds the same interaction effect as in Study 3. However, Study 4 
shows that the interaction effect is driven by the difference in the mundane condition. It is felt 
that it may be more reasonable to believe the results from Study 4 because it is better controlled. 
Moreover, the significant recognition memory results in the mundane condition are replicated in 
Studies 5 and 6.  
 Study 4 also measured mind wandering by using the thought-listing task (Seibert and 
Ellis 1991). A greater percentage of the thoughts listed by those performing the secondary task 
are relevant to the commercial, compared to the thoughts listed by people in the no perceptual-
load task condition. The perceptual-load task makes people less susceptible to distracters (e.g., 
mind wandering), and also made them pay more attention to the commercials.  
 A doodling task (Andrade 2009) was used to represent a low perceptual-load task in 
Study 3 and 4. In order to confirm that this task was in fact a low perceptual-load task, Study 5 
utilized a different perceptual task—one based on perceptual salience by Beck and Kastner 
(2005). Study 5 also tested how different levels of perceptual load affect the ability to ignore 
irrelevant distracters as predicted by load theory (Lavie 1995).  
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The results from Study 5 show that performing any type of perceptual-load task interferes 
with the processing of the interesting ad and decreases recognition memory.  However, for the 
mundane ad, the results show that engaging in a task with a low level of perceptual load 
increases consumers’ recognition memory for the content of the ad compared to when they 
engage in a high perceptual load task or no task at all. Mind wandering results indicate that the 
effect is driven by decreased mind wandering in the low perceptual load, mundane commercial 
condition. The difference between mind wandering in the low perceptual-load task and no-load 
condition is not significant when the commercial is interesting. Furthermore, the mediation 
analysis finds that mind wandering mediates the relationship between the task and the 
recognition memory only when the task involves a low perceptual load and participants listen to 
the mundane commercial.   
Finally, load theory looks at different levels of cognitive load and how they interfere with 
distracter processing (Lavie 1995; Lavie and De Fockert 2005). Study 6 shows the two types of 
load, cognitive and perceptual, at different levels, and how these manipulations affect memory 
for mundane ad content and mind wandering. It replicates the results from Study 5 (perceptual 
load), showing that the low perceptual-load task improves recognition memory when the 
commercial is mundane. Mind wandering is also reduced when performing a low perceptual-load 
task compared to a high perceptual-load task, or a task with no load as found in Study 5. Similar 
to the prior study, the mediation analysis confirms that mind wandering mediates the relationship 
between perceptual load and recognition memory in the low perceptual-load condition.  
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4.2 Implications 
4.2.1 Implication for Academics 
 In terms of theoretical contribution, load theory (Lavie 1995) looks at distracters and 
focal objects when both of them are visual stimuli. This dissertation extends load theory by 
looking at the distracter interference effects in different modalities. That is, the tasks are visual, 
but the commercials are auditory. The findings affirm that load theory not only works when 
distracters and the target occur within the same modality, but also when they occur in different 
modalities. However, in reality, advertisements are not always radio commercials. Sometimes 
ads can be in visual formats, such as print ads, billboards, or Internet banners, and the tasks can 
be auditory (e.g., listening to the news, audio books, etc). To test whether load theory is still 
valid when the tasks are auditory and the ads are visual, future research could be conducted that 
switch the modalities between the tasks and the ads.  
 Furthermore, in many studies related to load theory (Lavie 1995; Lavie and Tsal 1994) 
and dual task performance (Pashler 1994), only two elements or tasks were studied  a target 
and a distracter. However, this dissertation examines situations where participants had to allocate 
their attention across three elements; the task, commercials, and distracter interference (mind 
wandering). The findings show that limited attentional resources can be allocated among 
multiple tasks, depending on the ability of the task to sustain attention, or on the priority of the 
task. It demonstrates that mind wandering can always interfere with the primary task, and 
attention will be involuntarily shifted to mind wandering when the primary task cannot sustain 
attention. This is applicable to future research in multitasking, where researchers study situations 
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in which consumers perform more than two tasks, such as talking on the phone, doing 
homework, and having commercials playing in the background.  
   In the load literature, some research indicates cognitive load interferes with processing 
and harms performance (Lavie and De Fockert 2003, 2005; Shiv and Huber 2000; Srull and 
Wyer 1989). However, other research finds cognitive load does not always interfere with task 
performance. These studies find it depends on whether the processing mechanism needed for 
cognitive load overlaps with those mechanisms needed to process the target and distracter or not 
(Kim et al. 2005; Park et al. 2007). Findings from this dissertation support the belief that 
cognitive load does not always harm performance. The results show cognitive load only 
interferes with processing of the interesting commercial, but not of the mundane commercial. 
The findings support the idea that cognitive load harms performance only when the primary task 
is demanding. However, when the primary task is less demanding (mundane commercial) and 
the mechanisms used to process the task and cognitive load are different, cognitive load does not 
interfere with performance.  
4.2.2 Implication for Marketers 
When consumers are watching a mundane television program with commercials playing, 
marketers may think consumers will pay attention to both the show and the commercials, 
because watching TV seems to be the only activity occupying consumers are at the time. 
However, Study 1 shows the inverse relationship between mind wandering and recognition 
memory. When mind wandering increases, memory about the ad decreases. When mind 
wandering occurs, it makes consumers unable to remember the content in the ads. For example, 
information-rich ads (infomercials) are relatively long, and attempt to present key selling points 
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to viewers to build awareness of products or services. Infomercials are popular among certain 
product categories, such as weight-loss, exercise machines, household cleaners, or jewelry, 
where factual information and demonstration about the products are needed. Due to the length 
and content of the ads, consumers’ attention may wane easily. Another situation where mind 
wandering can occur is when ads or products feature little involvement and are of limited interest 
to consumers (Greenwald and Leavitt 1984). Then, it is more difficult to sustain their attention to 
the content in the ads. Marketers should keep in mind that mind wandering can interfere with 
memory of brands and products. This is supported by the mediation analysis in Study 5 and 6 
demonstrate that mind wandering is an important reason why consumers recall less from less 
interesting ads.   
 Sometimes marketers need to produce these types of commercials because of the need to 
deliver detailed information to explain why one brand is better than the competition. In an 
attempt to help marketers cope with this situation, Studies 3 to 6 show that certain tasks with low 
perceptual load can reduce mind wandering and improve memory for ads. Low perceptual-load 
tasks, such as doodling, coloring, or playing Angry birds on an iPad, may help consumers retain 
information from ad messages. On the contrary, tasks high in cognitive load, such as playing 
Sudoku or balancing one’s checking account, are likely to interfere with ad processing and do 
not help memory. Therefore, marketers may benefit by identifying the situations where 
consumers may engage in different types of tasks while exposed to ads and design or place their 
ads accordingly. 
 The computer task in Study 5 and 6 – finding target objects embedded among other 
objects -- could potentially be adapted for use with specific brands and products. The findings 
from the studies reported here show that a perceptual-load game helps sustain attention to the 
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commercial and increase memory about the brand while decreasing mind wandering. This has 
potentially important implications for brand promotional strategy using advergames. Companies 
such as M&M, Nabisco, and Panera Bread Company have incorporated games into their 
websites to attract more customers and to make them spend more time on the websites. A 
company could adapt the task of finding target objects to create a game on the brand’s website 
using its own products as the objects. If this strategy is followed, however, the game should be a 
low perceptual-load game. During the game, the company could present ads or information 
relevant to the products in an audio format in the background. This might help consumers to 
remember the information about the product.  Alternatively, the company could also display 
banner ads promoting other brands they manufacture in the periphery of the screen.  If the game 
involves a low perceptual-load, it should leave some spare attentional capacity that could be used 
for the processing of the banner ads.  
 Another promotional strategy that could apply the concept of perceptual load is online 
circulars used in the retail industry. For example, Walmart and CVS publish online weekly 
circulars on their websites that consumers can browse through to find good deals. Sometimes, 
consumers spend a minimal amount of time on the circular if they do not quickly find products 
they typically buy. As a result, it is easy for them to overlook new products or different brands 
that may be of interest to them. Browsing through circulars can be considered a high perceptual-
load situation because consumers need to look through several pages of different product 
pictures. According to the findings from this dissertation and load theory (Lavie 1995), 
consumers are less distracted by irrelevant distracters. To apply the concept of perceptual load to 
the online circular strategy, marketers may introduce target products for consumers to look for. 
Therefore, retailers may want to engage consumers by asking them to find featured products or 
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unique visual images in the circular. Retailers may also propose extra bonuses (e.g., additional 
20% off or buy one, get one free) if consumers successfully locate specific target products in the 
circular. Getting consumers to do these searching tasks could increase browsing time as well as 
attention, and provide a greater opportunity for them to notice and retain information about other 
products. It may also improve interaction and enjoyment with the online shopping experience.   
Knowing how perceptual load can decrease mind wandering can help marketers design 
ads and place them in situations where consumers may have a tendency to let their minds 
wander, such as at bus stops, train stations, or airports. An example of this strategy is 
Progressive’s “finding Flo” print ads, which ask viewers to try to find “Flo,” a spokesperson for 
the brand who is embedded among the crowd. The campaign issued a series of scenes (e.g., 
marathon, crowded beach) and asked consumers to locate Flo in the ad. Placing the ads at a bus 
stop may engage consumers in the ad, leading to increase brand recognition, instead of letting 
their minds drift off.     
4.3 Limitations 
While this dissertation tried to control for confounding factors and minimize errors, there 
are still limitations to the studies, which could be addressed in future research. First, participants 
were told to treat the radio commercials as a primary task and the perceptual and cognitive-load 
tasks as a secondary task. However, in real life, consumers may be more likely to treat 
commercials as background information or as a secondary task while they are doing something 
else. For example, students frequently do homework with a TV on. In a situation like this, the 
commercials played on the TV will not be a main focus for those students who are most likely 
paying attention to their homework, especially during the commercial breaks. Therefore, 
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potential future research should examine a situation where participants are asked to treat the task 
as the primary focus and the commercials as a secondary focus.  
Another limitation relates to theoretical extension and application. All six studies are 
based on Lavie’s load theory of selective attention (Lavie 1995, Lavie and Tsal 1994), which is a 
mechanism that controls a goal-directed behavior to focus on goal-relevant stimuli and ignore 
irrelevant distracters. Selective attention mechanism assumes that human information processing 
system can only process one piece of information at a time (serial processing) (Craik 1947). 
Most studies in load theory are conducted using perceptual tasks as a single, primary task. 
Subjects are told to pay attention and respond to the visual search task while ignoring distracters. 
However, another type of attention — divided attention — assumes that human information 
processing has capacity limits and that information for multiple tasks can be processed 
simultaneously (Liu and Wickens 1992; Kahneman 1973). Unlike selective attention situations, 
subjects in divided attention situations pay attention and respond to multiple tasks at the same 
time. Brand-D’Abrescia and Lavie (2008) looked at distracter interference when subjects are 
performing two tasks at once. They found that performing two different tasks increased distracter 
interference because it demanded higher level of executive control function (similar to 
performing a cognitive-load task). Despite the fact that the study was based on selective 
attention, Brand-D’Abrescia and Lavie (2008) claimed that the distracter interference effects 
could be pointed to demands on divided attention of the concurrent tasks.  
Although the studies reported here are based on the load theory of attention, which 
generally focuses on selective attention, the design of the studies are more similar to a divided 
attention situation. This was necessary in order to make the design more relevant to the situations 
where consumers encounter ads. The studies in this dissertation ask participants to pay attention 
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and respond to more than one stimulus simultaneously.  They are asked to listen to commercials 
while doodling (Study 3 and 4), monitoring and memorizing numbers (Study 2 and 6), or playing 
a computer game (Study 5 and 6). Although the theoretical explanations are based on load theory 
of attention (Lavie 1995), the situations in these studies are more similar to the Brand-
D’Abrescia and Lavie (2008) and the concept of divided attention. Each task demands that 
consumers tap into a certain level of executive control function when they prioritize the 
concurrent task components to which they attend (commercials or a secondary task). The studies 
in this dissertation are also more similar to consumers’ multitasking behavior because consumers 
usually pay attention and respond to multiple tasks that occur at once, for example, talking on the 
phone while driving or listening to the radio while doing homework. According to the difference 
between selective attention and divided attention, multitasking generally refers to divided 
attention and it may be difficult for consumers to engage in selective attention when they 
multitask because of the need to respond to multiple tasks or stimuli. As a result, this dissertation 
tests load theory of attention (selective attention) in divided attention situations. It shows that the 
load theory can be generalized to divided attention situations and consumers’ multitasking when 
the secondary task is perceptual. 
 The target commercials in all studies were selected (Study 1-3) or created (Study 4-6) 
based on how well the commercials were delivered to represent interesting and mundane 
commercials. However, the level of involvement in a product may also determine how much 
attention one would pay to the commercials. High-involvement products are those that have 
personal relevance or importance for consumers (Greenwald and Leavitt 1984). Therefore, these 
products or brands will be likely to receive greater attention. In this dissertation, the types of 
products were not manipulated based on the level of involvement. Future research could test how 
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products with different levels of involvement affect attention allocation and consumers’ memory 
for the commercials.  
 The findings that a low perceptual-load task helps memory for the mundane commercial 
were tested using visual tasks, while the commercials were auditory. Thus, the studies here test 
the distracter interference effects with stimuli in different modalities. However, in many 
situations, the ad and the task can be in the same modality, such as when people are browsing the 
Internet or playing videogames (visual), and banner ads (visual) appear in the periphery. Thus, 
for now the conclusions from this study should be viewed as limited to different modality 
situations.  The results require additional testing to ensure that they can be generalized to 
situations where both the task and the ads are in the same modality (both visual for example).   
 In Studies 3 and 4, the participants were asked to perform a low perceptual-load task 
while listening to the commercials. The task used in those studies was referred to as doodling. 
The doodling task was highly structured because the participants were instructed to copy the 
target shapes on a piece of paper. However, some may feel the doodling task was not similar to 
more common forms of doodling, which tend to be more unstructured. Therefore, future research 
may want to test how an unstructured doodling (e.g., freely drawing, sketching, or scribbling 
anything down on blank paper) would affect recognition memory for the mundane ad. However, 
it should be remembered that the theoretical focus here is on impact of engaging in a low 
perceptual load task such as those used in these studies.  The term “doodling” was simply 
borrowed from a previous study that used this task and term (Andrade 2009). 
 Other limitations concern elements of the studies themselves. For example, Study 2 
featured a low number of subjects, which may have affected some of the results (specifically, the 
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significance level of the difference in mind wandering between the no-task and cognitive-load 
task conditions). Additionally, Study 3 did not directly measure mind wandering. However, this 
was later rectified by measuring it in Study 4.  
4.4 Future Research Directions 
Consumers spend more and more of their time online everyday. Marketers are 
increasingly focusing on online advertising as a medium through which to build brands and 
deliver messages (Rosenkrans 2009). For example, US online video advertising spending is 
estimated to grow 43.1% in 2012 and it is predicted to grow by a compound annual rate of 38% 
in a five-year span (eMarketer 2011). It is therefore valuable to see how marketers and 
advertisers could potentially apply the concept of perceptual load in this marketing environment.  
 Understanding the impact of perceptual load may also benefit consumer research in the 
areas of product assortment and variety seeking. Assortment is defined as the number of products 
offered within a single product category (Levy and Weitz 2001). The size of product assortments 
that consumers are exposed to has increased in recent years due to production technology, more 
personalized consumer demand, and an increase in marketing channels such as internet shopping. 
Due to bigger product assortments, consumers may have more trouble selecting the products they 
like or need. For example, the cereal aisle in a grocery store features over a hundred varieties of 
cereals. When consumers have to spend too much time or effort choosing a brand, eventually 
they may become dissatisfied with the shopping experience, or end up selecting nothing at all. 
Therefore, product assortments with low perceptual load (e.g., making it easier for consumers to 
identify the target product) may result in higher product satisfaction and evaluation. Future 
research may want to examine the impact of perceptual load in brand processing and selection.  
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Moreover, to build upon this dissertation research, consumer mind wandering and its 
influence on consumer information processing are of particular interest. Mind wandering is a 
hidden feature that most marketing studies do not consider. It usually occurs when attention 
drifts from the focal task. So far, very few studies that look at the role of consumer mind 
wandering in a marketing and advertising context. Therefore, what is going on in the consumers’ 
minds when they let their minds wander, and how marketing messages interact with this process, 
remain open questions. It may be possible to direct mind wandering to build upon advertising 
messages and influence brand attitudes and purchase intentions. Future research may want to try 
to integrate mind wandering with work on consumers’ imagery processing and creativity. Studies 
report several examples of creative ideas occurring to people during moments of mind wandering 
(Schooler et al. 2011). To date, however, this has not been examined in the consumer context. 
There are many occasions where consumers could engage in mind wandering (e.g., waiting in 
line, for customer service, for the bus). If marketers understand how mind wandering links with 
creativity, they could benefit from those mind wandering moments by creating ad messages that 
link consumers’ thoughts to the products. For example, marketers could start with identifying 
situations where consumers generally engage in mind wandering. Then, they could construct 
advertising messages in a way that facilitates consumers’ imagery (Adaval and Wyer 1998) and 
creativity (Burroughs and Mick 2004), such as narrative messages, which describe situations 
where consumers would be using the products.  
 Finally, the findings from this dissertation could potentially be expanded into 
multitasking research. Perceptual-load tasks are found to help multitasking performance when 
the primary task is mundane. However, in many situations, multitasking can involve more than 
two tasks; e.g., when students do their homework, chat with their friends, and watch TV at the 
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same time. Future research can explore when other low perceptual-load tasks (e.g., playing an 
easy Angry birds game on an iPad, coloring) affect performance of other tasks, and when the low 
perceptual-load tasks will be helpful or harmful to multitasking.   
This dissertation attempts to show how mind wandering can affect advertising processing 
in everyday life.  It also demonstrates when and how other tasks occurring during ad exposure 
can affect attention and memory for the ad content. The findings here are based on, and extend, 
ideas from load theory in the study of attention. Overall, it appears that perceptual load and 
related theories regarding attention from cognitive psychology can play an important role in 
expanding our understanding of consumer behavior and the development of marketing practices.    
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LIST OF TABLES 
Table 1. Study 2 recognition means 
 
 
 
Table 2. Study 2 percent of items correctly identified by conditions 
 
 
 
Table 3. Study 3 recognition means 
 
   
Table 4. Study 3 percent of items correctly identified by conditions 
 
Interesting Mundane
Cognitive load task 8.56 9.22
No task 11.14 10.29
Interesting Mundane Interesting Mundane
Cognitive load task 0.56 0.58 0.51 0.57
No task 0.69 0.65 0.70 0.64
Responses to presented items Responses to nonpresented items
Interesting Mundane
Perceptual load task 8.96 10.00
No task 11.00 9.00
Correct answer
Responses to presented items Responses to nonpresented items
Interesting Mundane Interesting Mundane
Perceptual load task .58 .65 .61 .69
No task .70 .66 .77 .53
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Table 5. Study 4 recognition means 
 
 
Table 6. Study 4 percent of items correctly identified by conditions 
 
 
Table 7.  Study 4 coding scheme 
 
 
Interesting Mundane
Perceptual load task 10.33 11.43
No task 10.80 10.11
Recognition
Responses to presented items Responses to nonpresented items
Interesting Mundane Interesting Mundane
Perceptual load task .65 .74 .64 .69
No task .61 .54 .74 .72
Relevant thoughts Irrelevant thoughts
The Allaway commercial sounded like it 
was made locally.
How I was a little late to this 
research.
The Allaway Running Shoes commercial 
was dull and boring.
What I was going to do after this 
survey.
I've never heard of Allaway running 
shoes.
My exam this morning.
I was thinking that Allaway is a weird 
name for shoes but they sounded like 
they were really comfortable and of high 
quality.
Is it summer yet?
I was thinking each commercials are 
longer than the commercials I've heard in 
the radio.
I have to go to the bathroom.
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Table 8.  Study 4 proportion of relevant thoughts 
  
 
Table 9. Study 5 attentional allocation scores 
 
 
Table 10. Study 5 recognition means 
 
 
Table 11. Study 6 recognition means 
Interesting Mundane
Perceptual load task .59 .67
No task .47 .54
Proportion of relevant thoughts
Radio spot Computer task Mind wandering Total
Easy task 29 53 18 100
Difficult task 14.5 57.5 28 100
Interesting Mundane
No task 11.95 9.23
Low perceptual load 10.53 12.29
High perceptual load 11 11.05
Cognitive Perceptual
No task 10.24 10.24
Low load 10.84 12.1
High load 9.92 11.03
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Table 12. Summary of results 
Study Hypotheses Results 
1 H1-1: A more interesting ad leads to higher 
memory for the content of the ad than a 
mundane ad.    
Supported, p<.01 
 H1-2: The level of mind wandering is inversely 
related to memory for the content of an ad. 
Supported, p<.01 
2 H2-1: A cognitive-load task decreases memory 
for ad content in both the interesting and 
mundane target-ad conditions. 
Partially supported, p<.05, 
p=n.s. 
 H2-2: There will be an interaction effect of ad 
type and cognitive load on mind wandering such 
that when the ad is interesting a cognitive-load 
task will lead to more mind wandering than no 
task, but when the ad is mundane, there will be 
less mind wandering when there is a cognitive-
load task than in a no task condition. 
Supported, p <.05 
3 H3: There will be an interaction effect of ad type 
(interesting versus mundane) and perceptual load 
on memory. When the ad is interesting, a 
perceptual-load task will lead to less recognition 
memory than no task. In contrast, when the ad is 
mundane, there will be higher memory, when 
there is a perceptual-load task than in a no task 
condition. 
Supported, p< .01 
4 H4-1: There will be an interaction effect of the 
delivery style of the ads (more involving versus 
less involving) and perceptual load on memory. 
When the ad is interesting, a perceptual-load task 
will lead to less recognition memory than no 
task. When the ad is mundane, there will be 
higher memory, when there is a perceptual-load 
task than in a no task condition.   
Supported, p<.05 
 H4-2: Performing a cognitively undemanding 
secondary task will decrease mind wandering in 
both commercials, regardless of whether the 
voice is perceived as more or less involving.  
Supported, p<.05 
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Table 12. Summary of results (cont.) 
Study Hypotheses Results 
5 H5-1: When the target ad is interesting, memory 
about the ad is highest when the perceptual-load 
task has no load compared to when the task has 
low or high load. 
Supported, p<.05 
 H5-2: When the target ad is mundane, memory 
for the ad is highest when the perceptual-load 
task has a low load compared to when it has high 
or no load. 
Partially supported, p<.05, 
p=n.s. 
 H5-3:  When an ad is interesting, there should be 
relatively equal levels of mind wandering, 
regardless of the presence of a secondary 
perceptual-load task. 
Supported, p = n.s. 
 H5-4: When the ad is mundane, mind wandering 
should be greatest when the perceptual-load task 
has no load, and lower when the task has either a 
low or high load. 
Supported, p<.05 
6 H6-1: When the cognitive load in the task 
increases, memory for the mundane ad will 
decrease. Memory will be highest when there is 
no load and lowest when the cognitive load is 
high. 
Not supported, p=n.s. 
 H6-2: When the perceptual load in the task is 
low, memory for the mundane ad will be higher 
than when the perceptual load in the task is high, 
or if there is no load. 
Supported, p<.01 
 H6-3: When cognitive load in the task is high, 
mind wandering will be lower than when the 
cognitive load in the task is low, or if there is no 
task (no load). 
Not supported, p=n.s. 
 H6-4: When the perceptual load in the task is 
low, mind wandering will be lower than when 
the perceptual load in the task is high, or if there 
is no task (no load). 
Partially supported, p<.01, 
p= n.s.  
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Table 12. Summary of results (cont.) 
Study Hypotheses Results 
 H6-5: Mind wandering mediates the relationship 
between the low perceptual-load task and 
recognition memory. 
Supported, p<.05 
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Figure 1. High and low perceptual-load conditions (Lavie and Cox 1997) 
 
 
Figure 2. Response times for the incompatible versus compatible distracter condition 
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Figure 3. Visual salience manipulation (Beck and Kastner 2005) 
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Figure 5. Study 6 mediation analysis in the perceptual-load task conditions 
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APPENDIX A: DAYDREAM SCALE 
Instruction: 
This set of questions concerns the kinds of thoughts that go through people's heads at 
particular times, for example, while they are doing some task or activity. Here is a list of 
thoughts, some of which you might have had recently or during the study. Please indicate 
roughly how often you had each thought while the commercials were playing. Please answer on 
an 11-point scale (0 = never, 10 = very often).   
 
1. I thought about other people that I feel good about. 
2. I thought about other people that I feel bad about. 
3. I thought about personal worries. 
4. I thought about something that made me feel badly. 
5. I thought about something that happened in the past. 
6. I thought about something that might happen in the future. 
7. I thought about why I was doing the experiment. 
8. I thought about the commercialsR. 
9. I thought about the taskR. 
Note: R represents reverse coded item.  
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APPENDIX B: STUDY 4 COMMERCIAL CONTENT 
Running Shoes script: Allaway 
Good shoes start from the ground up. Try “Allaway” running shoes, the shoes that are 
especially designed for a runner like you. Allaway running shoes are remarkably light compared 
to other running shoes. They weigh only 10 oz. Allaway running shoes put a spring in your step 
making you run faster and longer. Allaway shoes are designed for forward motion to increase 
your power and commitment to running. Allaway has a unique cushioning system that spreads 
shock and reduces injury. These and other characteristics make Allaway the brand that most 
national athletes prefer. Allaway also improves comfort and quality of a morning run. At 
Allaway, we make high quality footwear. In fact, you can find Allaway running shoes in more 
than 100 countries around the world. “Allaway running shoes, always running for something.” 
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APPENDIX C: STUDY 4 RECOGNITION MEMORY TEST 
Instruction: 
Some of the items in the following list were mentioned in the commercial for Allaway 
running shoes (the last commercial you heard). Others, however, were not. In each case, indicate 
whether the item was or was not mentioned in the running shoes commercial by checking the 
appropriate choice.   
Remarkably light:    _______ mentioned  _______ not mentioned 
High quality footwear:  _______ mentioned  _______ not mentioned 
Money-back guaranteed:   _______ mentioned  _______ not mentioned 
Synchronizability with MP3 player: _______ mentioned  _______ not mentioned 
Weigh only 10 oz.:    _______ mentioned  _______ not mentioned 
Made from Polyurethane:  _______ mentioned  _______ not mentioned 
Can find in more than 100 countries around the world:      
_______ mentioned  _______ not mentioned 
The shoes act like a "steering wheel":_______ mentioned  _______ not mentioned 
A spring in your step making you run faster and longer:   
_______ mentioned  _______ not mentioned 
Preferred by most national athletes: _______ mentioned  _______ not mentioned 
Fit feet well:    _______ mentioned  _______ not mentioned 
Designed for forward motion to increase power and commitment:    
_______ mentioned  _______ not mentioned 
Come in different colors:  _______ mentioned  _______ not mentioned 
Unique cushioning system spreads shock and reduces injury:    
_______ mentioned  _______ not mentioned 
Protects the feet from rocks and dirt: _______ mentioned  _______ not mentioned 
Offers a model for runners with flat feet  
_______ mentioned  _______ not mentioned 
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APPENDIX D: STUDY 5 LOW PERCEPTUAL LOAD TASK SCREEN 
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APPENDIX E: STUDY 5 HIGH PERCEPTUAL LOAD TASK SCREEN 
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APPENDIX F: THOUGHT-LISTING TASK 
Instruction: 
We are now interested in what you were thinking about when you were listening to the 
radio commercials. Simply write down 10 thoughts in the order they come to mind.  
Please put only one idea or thought per line. Write down your thoughts no matter how 
much they are related or unrelated to the commercials they may be.  
Please be completely honest and list all of the thoughts that you had. 
 
Thought 1: ______________________________________________________ 
Thought 2: ______________________________________________________ 
Thought 3: ______________________________________________________ 
Thought 4: ______________________________________________________ 
Thought 5: ______________________________________________________ 
Thought 6: ______________________________________________________ 
Thought 7: ______________________________________________________ 
Thought 8: ______________________________________________________ 
Thought 9: ______________________________________________________ 
Thought 10: ______________________________________________________ 
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APPENDIX G: DOODLING MATERIAL 
Instruction: 
 In the piece of paper provided, please copy the target shapes on the left-hand column into 
the right-hand space while you are listening to the commercials. It does not matter how neatly or 
quickly you do this. You do not need to complete all of them.  
<Target> 
 
 
 
 
 
 
 
 
 
 
